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Barnard’s System for Heating Cars by 
Exhaust Steam. 

\Ve illustrate in this issue the system of 
Geo. A. Barnard, Hartford, Conn., for heat- 
ing railway trains by using a small portion 
of the exhaust steam from the locomotive. 
The cuts, with our description, show the 
apparatus with sufficient detail to make it 
fully understood by those interested. 

Exhaust steam, when freely circulated in 
a heating apparatus, is 


substantially as | 
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in Figs. 3 and 5 (page 2). When the engine 
is running, the volume and _ velocity of ex- 
haust steam escaping,createsa strong suction 
within the annular space, to which the re- 
turn or draft pipe A, Figs, 3, 4 and 5, is con- 
nected. Fig. 4 fully illustrates this method 
with complete system. A is the draft pipe, 
B the supply pipe, C the heating coils, D 
hose connection between the cars, / au- 
tomatic traps attached to pipes A and B, 
one trap on each pipe under each car. 
These pipes, A and 8B, are led from the 





ew + 








BR 








Cc 

















PLAN OF HEATING 


For Sale Everywhere by Newsdealers, 


APPLIANCES AS 





Wt 











8, PATTERN MAKERS 


1887. 
ENTERED AT Post 


coils C and pipe &, sufficient exhaust steam 
from the exhaust nozzles to heat the cars. 
The amount of draft is shown by a vacuum 
gauge and may be controlled by a valve in 
pipe A from the cab. 

Water of condensation in supply pipe and 
coils flows freely with the draft, and is dis- 
charged at two points under each car. A 
trap F’, Figs. 6 and 7, is fixed under each 
pipe A and P at the point where the branch 
supply and return pipes tothe coils Care con- 
nected tothe main pipes. Fig. 6shows branch 
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vacuum brake system; this type of coupling 
s admirably adapted, with slight moditica- 
tion, to this draft system of steam heating. 
They are tight under pressure, easily and 
quickly handled, and familiar to trainmen ; 
the coupling may be disconnected, or, in 
case of an accident, any of the pipe connec- 
tions may be broken while steam is being 
circulated without danger of scalding, as 
any rupture in the system stops the draft, 
and, of course, the flow of steam. 

While the apparatus, as described, is a 
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ARRANGED IN CARs. 



















































































efficient as live steam ; 
experienced has 
tion. 


been defective circula- 

The draft or suction system removes the 
air and water of condensation from within 

1e pipes, and steam at atmospheric press- 
ure follows the draft with rapidity. Mr. 
Barnard has two methods of obtaining the 
requisite draft for car heating ; one by an 
induced current, the other by a simple con- 
denser. We show both, and both 
derstand have been thoroughly tested in 
several mills. In one, having some 30,000 
feet of 1” pipe in heating coils, each device 
maintained as high as 12 inches of vacuum, 
1! to3 inches being quite enough for all 
purposes. 

Briefly described, the induced current 
system is obtained by surrounding the or- 
dinary exhaust nozzles of a locomotive by 
a second nozzle, closed at the bottom, with 
a limited annular space between, as shown 


we unh- 


the difficulty usually | 



































BARNARD’s SyYsTEM 
smoke box to the rear, and, under the tender 
and cars, by fixed pipes coupled by hose, 
the same as in the air brake systems. Pipe 
B is connected to the exhaust, and pipe A 
to the induced current nozzle. These pipes 
and fittings are duplicates under the cars, 
making the system interchangeable and in- 
dependent of which end of the 
front, or as to the style of coils within the 
cars. If the supply pipe BP is on the left 
side of the locomotive, then the left side of 
the train is the steam supply side, and the 
right side is the draft Another loco- 
motive on the same train having its supply 
pipe on the right side, simply circulates the 
steam in the opposite direction—those fea- 
tures make no difference; A is the draft 
pipe, B the supply pipe, C the heating coil, 
Dhose between cars, /’ traps on pipes A 
and B. 

The suction created by the exhaust within 
the exterior nozzle, drafts through pipe 4, 


car is to the 


side. 








FOR HEATING CARs. 


pipe through car floor, supply or return con- 
nection broken away, and trap in section. 
If this is the supply side, the steam is drafted 
through perforated pipe shown, and through 
coil C, any condensed water in main supply 
pipe falls into the trap and is discharged 
beneath the car. If it is the return pipe, the 
condensed water from coils C is delivered 
through the open end of perforated pipe 
into its trap and discharged. By this ar- 
rangement no water can accumulate in main 
pipes or coils. 

The traps are simple, a soapstone cylin- 
der, fitted with Jenkins or asbestos disks 
top and bottom, actuated by flotation hav- 
ing a movement of less than } ineh, thus 
alternately sealing the inlet and outlet open- 
ings; insize they would be about 7” diameter 
x8’ deep. They must be protected by cloth- 
ing,as also the main pipes, to prevent freezing. 

Fig. 8 Eames hose and auto- 
matic ‘sauce with cocks, as used in their 


shows the 














it will, however, 
when live 
may at 
stations, or in case of 


draft 
well 
boiler, as 
terminal 

usually long stop. 


system, operate as 
from the 


necessary at 


steam is used 
times be 
an un- 
To circulate live steam at 
a low pressure of one or two pounds, or the 
exhaust from air-brake pump if preferred, 
an induced current is obtained by the small 
live steam jet shown in Fig. 9. 

Experiments conducted last year with a 
steam jet drafting on the return pipes in a 
cotton mill,we are informed, have shown 12” 
of vacuum. 
steam used by the jet is not very large, it 
would not be economical to use the jet con- 


While the consumption of live 


tinuously; its application is admissible, how- 
ever, when the train is at rest, as its use at 
such times is intermittent ; or, if preferred, 
the use of the jet may be dispensed with, 
and live steam circulated under the requis- 
ite pressure from the boiler. 

The draft system by condensation is shown 


2 


in Fig. 10. This plan has been very success- 
ful on large heating plants during the past 
two winters, and should work equally as 
well for car heating. Any desired vacuum 
may be carried at all times with engine stand- 
The return pipe in this case, 
receiver 7’, about 


ing orrunning. 
terminates in a small 
6’ x 10” in size, located either under the cab 
or under the tender. The condenser is of the 
surface type, consisting of a brass coil on bot- 
tom of the water tank, shown in dotted lines 
at D D. Oneend of this coil is connected to 
the receiver 7', the other end to air-pump 
P. The exhaust from pump is condensed 
within the coil, producing the necessary 
vacuum in receiver 7’... This vacuum drafts 
the exhaust steam from the exhaust nozzles , 
if the engine is running, or a reduced pres- 
sure of live steam from the boiler, the same 
as in the induced current method. The air- 
pump shown is a small affair; the steam 
cylinder is 14’’ diameter x 3” stroke, and 
air cylinder, 4’ x3”; its movement is very 
slow, and the consumption of steam prac- 
tically of no consequence. 

Either of these devices for maintaining 
the draft is inexpensive in first cost, and 
the cost of operating them is merely nomi- 
nal. By using only 3 or 4 per cent. of the 
exhaust steam from the locomotive, there is 
no expense for fuel for heating the train, 
and the amount of exhaust steam needed 
is so very small that it is believed it will not 
impair the draft for combustion. The suc- | 
tion will keep the hose and couplings free | 
from water, so they are not likely to freeze 
The application to both 


in cold weather. 
engine and cars is without complications; 
and the first cost, which is moderate, must 
be about the end of the 
nothing subject to wear. 

This system appears to have been care- 
fully studied, so far as its application toa 
train of cars is concerned, and is in no 
sense an experiment, in other directions. 
With the capital and energy that are be- 
hind it, we shall expect to hear further from 
it in the direction of solving the problem of 
car heating. 


matter, as there is 
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Petroleum. | 

| 

- | 

At the last meeting of the Engineers’ | 

Club, of Philadelphia, Mr. Max Livingston 

presented an interesting paper on Petroleum. 

He traced back the knowledge of the exist- 

ence of petroleum in this continent to the 

year 1627. A hundred years later first men- 

tion of its existence in Philadelphia was 
made. 

E. L. Drake began to sink the first Penn- 
sylvania well in 1859, and ‘struck oil” in 
August following. 

Discussing the question of petroleum as 
fuel, it is shown that even with the burners 
as now in use, which are far from perfect, 
it would, under many conditions, be found 
economical to substitute oil for coal. 

In conclusion, our strongest competitor, 
the Russian oil, receives attention. 

‘‘Large as the production of oil in the 


United States is, it is eclipsed by the enor- 
mous production of Russia, which would 
make competition on our part in some of the 
most important markets of the world impos- 
sible, were it not mainly for two reasons, to 
wit: the superior quality of our oil, and the 
powerful, sagacious and economical manage- 
ment here. The Russian oil has a much 
heavier specific gravity than ours, and pro- 
duces but little our 
yields from 10 to 12 per cent. of this desira- 
ble material. Russian refiners obtain only 
30 per cent. of illuminating oil; we produce 
cent. Last, but not 
least, the residuum from our crude oil is 


naphtha, while oil 


upwards of 75 per 
rich in paraffine wax, whereas the Russian 
oil produces none. 

‘But all these advantages do not allow 
us to rest on our laurels. The proximity of 
the Russian fields to important oil consum- 
ing centers makes the Russian oil a constant 
menace, which will increase with the in- 
creasing facilities for transportation. With- 
in the last year there has been considerable 
talk of laying a pipe line (for refined oil) 
from Baku to the Black Sea 


a distance of | 
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about six hundred miles. Such a line would 
certainly lessen the difficulties of transporta- 
tion. The present state of the petroleum 
trade, andthe prospects for the near future, 
however, do not justify the consummation 
of the scheme, which is said to require 
#10,000,000. Under much more favorable 
circumstances than those existing, 
capitalists could not expect any compensa- 
ting dividends on their investment.” 

ae eee 

A Terrible Disaster Prevented. 


now 





[From The Locomotive. | 

‘* LOWELL, Dec. 22.—John Coch- 
rane, janitor of the Weld Primary 
School building, was startled this morning to 
find that there was not a drop of water in 
the boilers connected with the steam heat- 
ing apparatus. The situation was critical ; 
forthe furnace fires 


Mass., 
new 





shows to what depths of meanness anything 
in the nature of political aspirations will 
bring aman. The comic part lies in the 
graphic description of Mr. Cochrane’s 
‘*nerveless ”’ condition after he had averted 
(?) the danger by turning water into the 
boiler when it was empty and the fires were 
burning. The ignorance belongs wholly to 
the aforesaid Cochrane. Any man who 
don’t know better than to let water into an 
empty boiler, under such circumstances, 
ought never to have anything to do with 
them. Accidents are liable to happen at 
any time, by which a boiler may become 
empty, and if a person don’t know enough 
to haul a fire instead of doing the very thing 
that, above all else, causes trouble if there 
was a possibility of it, his party services 
should be rewarded with the gift of some 
office where his ignorance will not endanger | 


Supply Pipe 





had been left burn- 
ing overnight, and 
the 
school 


hundreds’ of 
children 











were gathering 
in the building. He 
carefully let on the 
water and a ter- 
rific explosion was 


averted. Mr. 



















Cochrane was com- 
pletely unnerved 
after the danger 
was over. Investi- 
gation showed that 
some had 
gained entrance in- 
to the building by 
in a 
had 
opened the faucet 


per son 


smashing 


window and 





in the exhaust pipe 
of the boiler, al- 
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lowing all the water to run into the sewer. 
The perpetrator of the deed is unknown; 
and the only motive that can be assigned is 
that fer the 
place of janitor of the school-house—and 
took this means to revenge 


” 


some unsuccessful candidate 
there were many 
himself upon Mr. Cochrane. 

The above clipping from a daily paper 
contains a curious admixture of tragedy, 
comedy, and ignorance. The tragic part 
lies in the attempt to ruin the boiler and 
perhaps kill or injure some of the occu- 
pants of the building, all for the sake of 


gratifving a petty spirit of revenge; and 


SEE PaGe 1. 

































Fia. 5. 


the lives of innocent chil- 
dren. The Council or 
Board of Aldermen is 
the proper place for such 
talent. 


An effort is now being 
made toregulate telephone 
charges in this State. The 
this 
out of 
business; on the contrary, 


companies say that 
will drive them 
the people say the charges 
exorbitant. We 
inclined to think the 
are right. We 
that it would be 
thing to restrict 
and then 


are are 


people 
believe 





a good 
charges await 
results. 
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A Remarkable Clock. 


The most remarkable clock in America, 
if we consider the place in which it was 
built, is the one that was made by a miner 
in the Hallenback colliery at Wilkesbarre, 
Pa. This clock made out of bits of 
board and iron, and with the roughest tools 
It was made nearly 
half a mile underground, and it occupied 


was 
that can be imagined. 
the maker nine years before he could say it 


The clock nine feet 
high, and there are sixty-three figures that 


was done. is about 
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move by machinery. There are or 
twenty-two moving figures in the Strasbu 
clock. On the front of the Wilkesbar 
clock—the one we are speaking of—there 
are three shelves or balconies. Along t 
lower balcony a mounted general leads 
file of Continental soldiers. The liber 
bell rings and a sentinel salutes the proc 
sion. A door in the upper balcony op: 
and shows Molly Pitcher, who fires | 
historic cannon, the smoke of which 
blown away from the interior of the clo: 
by a fan: Then the portraits of the fir 
twenty Presidents of the United States pa 
along in a kind of panorama, the Declar 
tion of Independence being held aloft | 
Thomas Jefferson. On another of the ba 
conies the twelve apostles go by. Sat: 
comes out, and the cock crows for ‘tli 
benefit of Peter. When Christ appears, 
figure of Justice raises a pair of scale 
'while a figure of Death tolls the minut: 
| upon a bell.— Popular Science Monthly. 
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| Massachusetts Institute of Technology. 


The Massachusetts Institute of Techno! 
| ogy has issued a circular descriptive of th: 
|entrance examinations for 1887. In ord 


| to suit the convenience of applicants outsid: 


the city of Boston, the following named 
) gentlemen will conduct examinations 01 


|June 2 and 3: New York, Prof. L. M 
| Norton, Fifth Avenue Hotel; Philadel 
|phia, Prof. C. H. Peabody, Lafayett: 


| Hotel; Montreal, P. Q., Prof. W. T. Sedg 
wick, Windsor Hotel; Chicago, Prof. Geo. 
Howland, Board of Education rooms, Cit) 
Hall; St. Louis, Prof. E. H. Long, offic: 

| Superintendent Public Schools, Seventh and 


‘Chestnut streets; Cincinnati, Dr. E. E. 
| White, office ~~ Superintendent Public 
| Schools, Public Library Building, Vine 


street ; San Francisco, Willis E. Davis, 211 
Drumen street; Washington, J. H. Blod- 
gett, United States Geological Survey ; 
Nashville, W. R. Garrett, Montgomery Bell 
Academy; St. Paul, Geo. Weitbrecht, 
High School Building; Atlanta, Major W. 


| F. Slaton, office Superintendent Public 
/Schools; Pittsburgh, Alfred E. Hunt, 


/rooms of the Engineers’ Society of West- 
/ern Pennsylvania. 

| Following are the requirements for ad 
mission : 

To be admitted as a regular student in 
| the first-year class of the School of Indus- 
| trial Science, the applicant must have at 
tained the age of seventeen years, and must 
pass a satisfactory examination in arith- 
metic, algebra, plane geometry, French (or 
| German), English grammar and composi 
| tion, history and literature, and geography 

Candidates for admission will be permit- 
| ted, at their option, to divide their entrance 
| examinations between two successive years. 
|The first divided examination will be held 
/only in June, and will include arithmetic, 
geography, English grammar and rhetoric, 
algebra to quadratic equations, and plane 
geometry. The second divided examina- 
tion will be held in June or September of 
the following year, and will include the 
metric system, history and _ literature, 
French (or German), and the remaining re 
quirements in algebra. 

To be admitted to the first divided exam- 
ination, the candidate must be sixteen years 
of age, and must have notified the Secre- 

jtary of the Faculty, at least two weeks be- 
fore the date fixed for the examination, of 
his intention to apply. This notice must be 
accompanied, by a certificate from his 
teacher, stating that he is qualified in the 
required subjects. No credit will be al- 
lowed for the first divided examination, 
unless the candidate shall pass satisfactory 
examinations in at least four of the five 
prescribed subjects. He will not be al 
lowed ‘to take any of the subjects of the 
second at the first examination. 

Applicants for advanced standing must 
pass the entrance examinations, as before 
given, and present themselves for further 
examination at 9 A. M. on the Thursday 
following the second (September) entranc: 
examinations. 

— ia — 


There is a general working up of an item 
in newspapers all over the country to th 
effect that manufacturing is being driven 
out of New York, all of which is not true 
New York is to-day the greatest manufac 
turing city in the world, and if there ar 
any reasons why it shall not continue so 
they are not obvious. 
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Rules in Force in Russia for the Use of 
Steel. 


The following rules governing the use of 
steel -in construction in Russia, as given in 
a {oreign contemporary, appear to be worthy 
of more than passing consideration : 


Steel, whether Bessemer or Siemens- | 


Martin, may be used in all structures. 

. In view of the great sensitiveness of 
steel to mechanical working, it is to be 
ni ed that— 

a) Plates and other sections 
tempered, after rolling, by means of the 
sand bath. Care must be taken that on 
leaving the rolls the metal is not below a 
cherry-red heat. 

») Holes must 
driHed. 

c) When worked cold the material must 
not be sheared, but cut with a chisel. The 
edges must be planed. All bending must 
be done hot, and provision be made for 
subsequent slow cooling. 

3. The material must possess the follow- 
ing properties: 

a) It must contain from 0.05 to 0.2 per | 
cent. of carbon. | 

/) Except for rivets, the tensile strength 
of all kinds of steel must be from 25.4 to | 
29.8 tons per square inch, extension at least | 
18 per cent., and the contraction of area at 
least 36 per cent. 

For rivets the tensile strength must be | 
from 22.2 to 25.4 tons per square inch, ex- | 
tension at least 20 per cent,, and contrac- 
tion of area at least 50 per cent. The per-| 
centage of carbon for rivets must approach 
the lower limit (see a). Extension and con- | 
traction of area are to be measured on test | 
pieces of 10 inches length. | 
must be worked cold. 

4. A strip of the metal 10 or 12 inches in | 
length, heated to cherry-red, and then 
plunged into water at 855° Fahr., must not | 
show any cracks when so bent that the | 
inner faces of the bent piece, at a distance 
from the angle of one and u half times the 
thickness of the plate, are three times the 
thickness of the plate apart. 

5. The permissible strain upon the ma- 
terial is as follows: 


must be 


not be punched, but 


The test pieces | 


Tons per 
Square Inch. 


: Steel. Iron. 
(a) For bridges of less than 
49 feet span, and 
also for roadway 
bearers (longitudinal 
and cross): 
For tension and compres- 
BEI eatesasosses ca. eons 44 3.8 
For shearing of rivets, 
fastening the longi- 
tudinal to the cross- 
bearers, and these to 
the main girders..... 2:8 3:2 
For shearing of rivets in 
the rest of the struc- 
GURG cccesa cenccssancsancaes 4.4 3.8 
For shearing of the web 
of a plate girder..... 2.9 2.2 
(6) For main girders of 
bridges of from 49 
to 95 feet span : 
For tension (net cross 
section, after deduct- 
ing rivet holes)........ 4.8 4.4 
For compression (after 
deducting half-area 
of rivet holes)....... 48 4.4 
§ For shearing of rivets..... 4.4 3.8 
ec) For main girders of 
bridges of more than 
95 feet span: 
For tension (net cross 
section, after deduct- 
ing rivet holes)....... 5.1 4.6 
For compression (after 
deducting half-area 
of rivet holes)......... 5.1 4.6 
For shearing of rivets..... 4.4 3.8 
d) For wind bracing — of 
bridges of more than 
95 feet span: 
For tension (net cross sec- 
ot WR 6.8 5.7 
For compression (after 
deducting half-area 
of rivet holes)......... 5.2 =68..7 
For shearing of rivets..... 5.1 4.8 


Iron and steel may be used in the same 
structure, but with the limitation that in 
each member of a group of similar parts the 
same material is to be used. For instance, 
ie top and bottom booms of a girder form 


such a group; the diagonals and verticals 


AMERICAN 


of a girder, the cross and longitudinal road- 
way bearers, are other such groups. The 
use of steel rivets is not compulsory with 
steel plates. 
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Literary Notes. 


NATURAL LAW IN THE BUSINESS WORLD. By 
Henry Wood. Boston: Lee & Shepard, Pub- 
lishers. New York: Charles T. Dillingham. 

The author of this work adds one more 
to the army of those who feel quite compe- 
tent to deal with the question of capital and 
labor, but, unlike many others who propose 
to apply some startling corrective, his argu- 
ment is for the undoing of what has been 
done, leaving everything to settle itself by 
what he terms natural law. Natural law, 
he quotes Webster, is: 

‘**A rule of conduct arising out of the 
natural relations of human beings, estab- 
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So far as the discussion of the pure labor 
part of the question goes it is not worth 
much consideration, because such discus- 
sion, good, bad or indifferent, is not likely 
at the present time to receive any considera- 
tion when based upon the assumption that 
labor organizations are, 
When the author, then, concludes, as he 
does, that if a body of workmen attempt, by 
means however unobjectionable, to influ- 
ence the rates of wages or hours of labor, 
that they are doing a wrong, he will find 
none of those he seeks to influence to follow 
him witi patience. 


per sé, wrong. 


The ground he goes 
over is worn out with usage. 


Some of his conclusions as to aggregated | 


Cita- 
tions are made to show that great corpora- 
tions are not likely to do harm if left to 
work out their purposes in their own way ; 


capital are worth more consideration. 


all the harm comes from trying to regulate 
their actions. For example, he 


says: 


The business methods of the 
Standard Oil Company have per- 
haps received more severe criti- 
cism than those of almost any 
other corporation in the country. 
But it is difficult to see how this 
overgrown giant can injure either 
the private citizen or the Gov- 
ernment. * * * It is obliged 
to go into the open market and 
sell its product at just what 
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Plan of Tender and Tank, 7 | 
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Plan of Cab. 





and profits would be reduced, and so on in 
a similar vein. 

The danger, if there is any, of such argu- 
ment, is that there is a litthe—not much 
reason in it. The Standard Oil Company 
by virtue of monopoly does not to any ex- 
It substan- 
tially fixes the price according to the wills 


tent go into ‘‘open market.” 
of its manager. It is true that this price 
may be made so high as to restrict con- 
sumption until there is a falling off in the 
profits of the company, but it is equally 
true that considerably more than a fair price 
may be had for oil this 
There is a price that, monopolizing the bus- 


before results. 
iness, the company can fix at which con- 
sumption will be somewhat lessened, but 
yet the profits will be more than if a greater 
quantity were sold at an honestprice. This 
is true of anything, whether it be oil, flour, 
or the price of railroad transportation, and 
is as self-evident as any axiom. 

Regarding 
does have an effect on the rates of railroads, 
andthe Western Union Telegraph Company. 
The people all over the country have sur- 
rendered some of their rights to the Western 
Union corporation, and in return they are 
By 
reasonably cheap service is understood such 
rates as shall give the company fair returns 
for the invested, but not exorbi- 
tantly large returns. Dividends of twenty- 
four per cent. on a million dollar invest- 
ment would appear exorbitant, but when 
this is spread out over a seeming investment 
of three millions it is only eight per cent., 


watering stock, the process 


entitled to reasonably cheap service. 


money 


and seems_innocentfenough. 

So well do both the great corporations 
named understand that competition would 
benefit;the people by giving them cheaper oil 
and cheaper {telegraph rates, that, notwith- 
standing the perfection of their systems, they 
craftily buy out or ruthlessly turn all the 
machinery of their organizations to the 
crushing out of every company that essays 
to start in their respective lines of business. 
If the Western Union property is worth the 
represented by its 
an 


increase over its cost 
stock watering 


earn fair dividends on such increased valua- 


worth it because it 


tion—it is for no other reason than because 
it has been permitted to steal to that extent 
from the people, and presumptively is to be 
The 


mess 


permitted to continue its stealing. 
author makes a bad 
of his argument in regard 


to these two corporations 
that 
they may influence legis- 


by acknowledging 


lation,and use indefensible 
with 
competing organizations, 


means in dealing 
and then without a pause 
declaring that ‘‘tunvarying 
natural will 
powerless to 


conditions 
them 
harm the humblest Ameri- 
can citizen.” 

The style of the author 
the 


make 


is such as to make 
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lished by the Creator, and existing prior to 
any positive precept.” 

This, according to the author's views, 
call for 
action on the part of labor in the way of 
influencing wages, such action, even if suc- 


would cessation of all concerted 


cessful, reacting in the way of increased cost 
of the necessities of life. 
ply and demand, he believes, must be left to 
In this part of his 
argument he does not appear to be more 
than hundreds that have pre- 
him, pro and con. In fact, he 
stretches supply and demand out to cover 


The law of sup- 
settle compensation. 


successful 


ceded 


and do away with all lawsin any way re- 
stricting service rendered by corporations, 
and uses it to demonstrate future existence. 
Uses it to utterly condemn organization of 
labor and to apologize for—in fact in a way 
more or less direct to plead the necessity for 

almost universal consolidation of capital. 


DETAILS FOR CAR 


HEATING. SEE Page 1. 


consumers will give for it. 


And a little further on: 


The fact that railroad or telegraph cor- 
porations have or have not ‘* watered their 


stocks”? is popularly supposed to have a 
great influence on their rates of service. 
Not in the least. If for any speculative 


reason the stock of the Western Union Tele- 
graph Company was largely increased or 
diminished in its nominal amount, the 
management would find that it would be 
entirely inexpedient to change its tariffs for 
that reason. 

So on the author argues in the attempt to 
railroad, with an entire mo- 
nopoly and unrestricted by legislation, will 


show that a 
be quite harmless, from the working of this 
mysterious Natural Law. His 
that if con- 
until there was but one 


somewhat 
conclusions are, of railroads, 
solidation went on 
gigantic system in the country, supply and 
demand would keep down rates; if rates 


would fall off 


were increased the demand 


book pleasant reading, 
but the reader will be 
\ puzzled by the numerous 
self-contradictions, and in 





the end will have a very 
idea of what is 
meant by the term ‘Natural Law.” 

oe - 

A Manchester man has put the English 
Patent Office to the expense of printing 139 
pages of text and 72 sheets of drawings to 
describe his invention of a ‘‘ complete sys- 
tem of practical mechanics,” effectuated by 
means of a new mechanical power to be 


7 


called “ claviger.”—Engineering News. 


vague 


Well, a good many men in this country 
have put the Government to the expense of 
printing as many pages of stuff that meant 
nothing, and the same kind of men will 
continue to do so, not only in England, but 
here. Afterall, is it really any one’s busi- 
ness but their own and the Government’s? 
—-_  — 

Those who have use for barbed wire for 
fencing will do well to note the fact that 
there is in progress a strong movement to 


close up a number of works, for the purpose 
of raising prices. 


4. 


Perkins’ Universally Adjustable Hanger. 

The cuts herewith represent a drop hanger 
and wall hanger, designed and placed upon 
the market by Willis J. Perkins, Grand 
Rapids, Mich. 

To secure a perfect vertical, lateral and 
alignment of box and _ shaft 
there has been adopted a T 


horizontal 
device, 
the 


in this 


support for box. 








On this support the | 


base of the box has rolling and sliding mo- | 


tion, 
sirable, and in a simple manner. 


The gibs shown at the end of the box are 


thereby obtaining two movements de- | 


| 
| 
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As the top part of the mould is corrugated 
we did not want to spoil the appearance of 
the casting by putting chaplets through the 
cope to hold these cores down; we fastened 
each core by locking it with three hooks, 
driven heavy plank laid under 
the mould, When bedding in, and to allow 
for the expansion of these hooks, we force the 
core down in the centera little out of true line. 
The castings were made in green sand and 
poured through at the bottom, the 
mould being filled as soon as possible, so 


into some 


gates 


Scientific Ironfounding. 


By Tuomas Turner, F. C. S. 


EXTRACTS FROM A PAPER READ BEFORE THE 
SOUTH STAFFORDSHIRE INSTITUTE OF IRON 
AND STEEL WORKS MANAGERS. 


I am informed that for specially good | 


work some South Staffordshire founders 
“an produce a strength of 40 cwt. with 
tolerable regularity, and personally I do not 


| there would be less likelihood of the fine suppose there would be any great difficulty 


shifted laterally to adjust it. When the | 
box is properly lined, they are fastened to | 
the cross bar by the bolts shown, 


the box rigid. 

The vertical part of the T has rotary and 
motion in bearings (either one or 
be formed the 
which is of ordinary shape. 
that there is no rela- 


sliding 
two, as may desired), on 
hanger bracket, 
It will readily be seen 
tion between any of the four adjustments 
on this hanger, and therefore the box may 
be shifted in either of the four directions, 
without affecting any of the other three ad- 
justments, 

The cap is fastened to the box by the bail 
the ends of the bail slip under pro- 
jections on opposite sides of the box. 

The use of the bail reduces the number 


of the bolts to hold the cap on from four to 


shown; 


one. 
We that Mr. 
make arrangements with parties to 


understand Perkins would 
muanu- 
facture these hangers. 


Sed 
Heavy Locomotive Decks. 


By Roperr E. Masters. 
A few years deck for the average 


locomotive that weighed 1,800 pounds was 


ago a 


considered heavy; cast-iron decks are now 
being put in that run high in the figures 
that indicate weight. After an engine has 
been in service a while the replacing of 
light decks with heavier often re- 
sorted to. 

The illustration represents a deck weigh- 
ing 4,500 pounds, 
No. the 
sippi Valley (formerly the Chesapeake and 
Ohio) Railroad. 

Fig. 1 
in the locomotive ; 


ones 18 


cast for passenger engine 


62 on Newport News and Missis- 


deck as it 
2 and 3 are 
front and back end elevations, and Fig. 4 is 
a sectional view of planfrom A to B. For 
of the machine 
shop the deck was cast in halves at the line 


is a plan view of the 


goes Figs. 


convenience handling in 


holding | 


| 








(, Figs. 1 and 4, and is held together 
with 14’ bolts through holes D D. The 
back end of this hole at /# is a 2!” square | 


socket for the bolt head, 
is 34’’ diameter, to admit of turning the nut 
when fastening together. It will be noticed 
of this casting are 103” thick. 
To core a straight hole 1} 


some parts 


this body of metal, 
tally, 
that the bolt will go through without any 
driving to spoil the thread on the end of it, 
requires some care and thought on the part 


the cores lying horizon- 


and have the holes in the halves so 


of the moulder and core maker. 


T. J. Radcliff gives some good ideas on 
this point in the AMrEriIcAN MAcninist of 
July 18th, 1885. Instead of wrapping cloth 


the other end at F'| 


diameter through | 


around the outside of the core,as mentioned | 


in that article, 
length and a wire 


we took a $”’ rod of the right 
inan umbrella, and placing them together 
wrapped them lightly with some old waste. 
Wethen stood these upin a core box and ram- 
med the core up with a mixture of sand and 
rosin, pulled the vent wire out and dried the 
cores. 
sand can be dug away so that when the core 


[f the prints are not long enough the 


is set there will be at each 


end of it, 
body of iron 


an open space 
In 


soon begins to 


or at one end at least. such a 
the 
expand, and if it is held at the ends so that 
or if fast- 
cannot 


core rod 
will bow up; 
that it 
up it will go sideways or some way, and have 
a crook in it so that the bolt 
be heated and driven through, 


it cannot expand 
ened down so securely bow 
would have to 
as Mr. Rad- 


cliff speaks of. 


such as are used for ribs | 


corrugations scabbing off. 
The draw bar which fits into a recess cast 
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slightest twist on the specimen, and the {the object which is being made. At Rose- 


Locomotive DrEck. 


in the front piece of the deck is held by a 
24” pin, at G G, Figs. 1 and 4, and passes 
under the back part Figs. 3 and 4 to the 
tender, 7 /; 1,2 and 4, show where 
the end of the draw bar core cuts through 
to have a bearing in the print when pouring 
the mould, and for any of the 
working parts of the engine. 

J J, 


Figs. 


is not 


Figs. 1 and 3 are for safety chains 


| larly, 
eae 
) quired. 


in producing 35 cwts. in the foundry regu- 


when specially good work is re- 


In performing transverse tests, however, 


| security to the engineer, and on this acc: 
worthy of adoption in wher 
specially reliable product is required. 

Tensile Strength.—In many of the less jm. 
portant foundries tensile tests are omit(«(, 
but in the better works tensile 
generally performed, and appear to be griy 
ing in favor. 

It was shown by the American ordna 
experiments (1856) that the tenacity of « 
iron usually serves asa guide to its mech 
cal value, and more modern experie:ce¢ 
quite confirms this view. 

Tensile test-pieces are of various for: 
they are sometimes used with the skin «n, 
at others the surface is carefully turn: 
sometimes small pieces are 


it 


is cases 


tests sre 


ast separat: 


care should be taken to avoid even the! while other founders cast the pieces on ‘0 




















weights used should be added very grad- 
ually, otherwise low and irregular results 
are obtained. 

The size of bar used has also an influence 
on the strength, smaller sectional areas 
giving higher values. 

It should be remembered in this connection 
also that the strength of a test bar does not 
accurately represent the strength to be ex- 
pected in the casting, if the size of the 
latter, and the circumstances of pouring, do 





PERKINS’ ADJUS 
AK isa slot for the grate 
shaker, 1 M and O are forward, back and 
side dampers in the order in which they are 
named and lettered, P Pare for the spring 
hangers, and the openings # A are for the 
spring saddles. S admit of some 
small pipes between the deck and the boiler. 

John Choakley, engineer of No. 62, says: 
‘Since the light deck taken out and 
the heavy one put in she rides like a cradle.” 


held by 13” pins, 


and 


was 





STABLE HANGER. 


not pretty closely 
test bar itself. Some engineers recommend 
a time test in addition to the ordinary break- 
ing test, and such observations are certainly 
very valuable. 
For example, the ordinary 3 foot bar is 
loaded for 24 hours with a 
ot 20 the specimen being 
afterwards tested to rupture. Such a test 
would certainly appear to give additional 


sometimes 


weight ewts., 


agree with those of the | 


bank foundry, Edinburgh, the practice is to 
cast a test-piece on to the top and bottom of 
each important article; these pieces 
afterwards broken off and carefully turned 


are 


down to a suitable size before breaking 
Such a method is certainly calculated to 
give a result very nearly approaching whut 


may be expected in the casting itself; for 
not only is the test-piece of the same com 
position as the casting, but it is also cast 
under as nearly as possible the same condi- 
tions as to temperature, pressure of metal, 
all of which have a 

the strength of thi 


and rate of cooling, 
considerable effect 
product. 

[By some transposition, the table of 
‘Tensile Strength” did not appear las 
week. We publish both tables this week. 
| — 

We receive a great many inquiries for « 
reliable book on steam boilers, and 
are pleased to learn that Prof. R. H. Thurs 
ton, Director of Sibley College, Cornell Uni 
versity, has most of the manuscript alread) 
prepared for a book on that subject. | 
will be a practical and useful work fo: 
every one interested in boilers to have a 
hand. The book has taken considerab!: 
time in preparation. It will 
embodying the results of the Pro 


on 


wi 


be mainl) 
original, 
fessor’s large experience in tests and obser 
vations. Selections will be 
the best matter on boilers from other au 
thors, and in every instance credited to tli 
source from which taken. We do not know 
| how soon the book is to be published, bu 
will be 


also made ol 





tte advent waited for with muc! 


| interest. 


| 


s oaine ; 

The Engineer has an interesting accoun 
of the practical working of the engine of th 
steamship Bentinck. The engine is tripl: 
with cylinders 15 inch, 20 inch 
and 463 diameter and 2 feet strok« 
The arrangement, however, is such that th 
high pressure cylinder can be shut off, per 
mitting working with either or thre 
cylinders. Experiments made appear t 
show that with 160 pounds steam pressur 
there was no advantage 
inders, over the use of two. 


expansion, 
inch 


two 


in using three cy] 
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Modern Locomotive Construction. 


By J. G. A. MEYER. 


THIRTY-EIGHTH PAPER. 
ETTING THE 


VALVE GEAR— CONTINUED. 


FIND THE CORRECT 
ECCENTRIC 
Fig. 203, to which we nuw shall refer, is 
posed to represent the same valve gear as 
that shown in Fig. 201. But for the sake of 
clearness we have left out all details not 
necessary for a clear conception of the sub- 
ject. For instance, instead of showing the 
driving wheel with arms and crank, as has 
peen done in Fig. 201, we have simply 
shown the tire of the same driving wheel 
with the ares d he and fl g marked upon its 
face. 
same ares as shown on the face of tire in 
Fiz. 201. In Fig. 203 the center line of 
crank is represented by the straight line 
BCor AC; B being the center of crank- 
pin when it is on the rear dead center, and 
A the center of crank-pin when on the front 
dead center; C is the center of the driving 
axle. The circumference 2 y represents the 
path of the center of the forward eccentric 
r.and also the center of the backward ec- 
centric y. The distance between the rocker 
and the slide valve has been shortened and 
the slide valve drawn to a larger scale than 
the other details. The slides have been left 
out, because for the present purpose no at- 
tention need be paid to them. The tram 
ch, the reverse lever 7, the reverse ares G, 


LENGTH OF 


RODS. 


5TH. TO THE 


Of course these arcs represent the 


AMERICAN 


stroke; hence, we may say the least clear- 
ance between the link block and the link~is 
from $to}ofaninch. Let us assume that 
this clearance is to be $ of aninch. Hence, 
turn the driving wheel in the direction of 
the arrow 1 (Fig. 203) and in the meantime 
move the reverse lever H into the forward 
gear, and when the lever is in a position 
which will cause the least clearance between 
the top of the link block and the end of the 
slot in the link, during one revolution of 
the wheel, to be equal to $ of an inch, stop 
turning the wheel and clamp the lever H to 
the reverse arcs G. This location of the 
link will be that to which it must be lowered 
when the valve motion is in full gear for- 
ward ; and since the elevation or location of 
the link is regulated by the reverse lever H, 
it follows that when the link is in this posi- 
tion the lever 7 will also stand in full gear 
forward. Therefore on the ares @ mark 
this position of the reverse lever H, so that 
at any time afterwards it can again be 
readily placed in the same position. Next 
turn the wheel in a direction opposite to 
that of the arrow, and in the meantime move 
the reverse lever H towards the rear end of 
the ares @, and when the link is sufficiently 
raised so as to cause the least clearance 
between the bottom end of the link block 
and end of the slot in the link to be 
equal to $ of an inch during one revolution 
of the wheel, stop turning the same, clamp 
the lever H to the ares G, and mark its posi- 
tion onthe arcs, so that at any time here- 
after the lever can be readily placed in the 
same position. 
| position of the reverse lever H is obtained 














reach rod and lifting 
same details as 


shaft represent the 
shown in Fig. 201. 
mark ¢, in Figs. 201 
and the same point. 
These changes in Fig. 203 will not affect the 
correctness of the following reasoning and 


those 
Also the center punch 
and 203, represent one 


explanation : 

In order to save as much time and labor 
us possible when the correct length of each 
eccentric rod is to be determined, it will be 
best to obtain from the drawing room the 
correct relative position of the eccentrics to 
that of the crank, also the length of the ec- 
and then first set the 
(rics on the driving axle in a position which 
appears to be sufficiently accurate, or, in 
other words, set the eccentrics on the axle 


centric rods; eccen- 


us near correct as can be done without 
spending too much time, or making special 
ineasurements. Also adjust the length of 
eccentric rods to the length obtained 
from the drawing room and bolt the rods to 
the eccentric strap, and connect the rods 
to the link as previously explained. Now 
the eccentric rods being properly connected 
to the link, our next step will be to find the 


correct elevation or location of the link, and 


the 


the position of the reverse lever 77 when the | 


valve motion is in full gear forward, and 
full The general 
practice is to sufficiently raise or lower the 
link which will not allow the link block to 
approach the end of the slot in the link 


closer than $ or 3 


ilso in gear backward. 





of an inch during any one 





when the valve motion is either in the full 


forward or fullbackward gear. Now, to de- 
termine the length of the eccentric rods, we 
simply lengthen or shorten the rods so that 
| the distance between the forward end ¢ of 
the extreme travel of the slide valve, and the 
outer edge 7 of the front steam port will be 
equal to that between the rear end s, of the 
extreme travel of the valve, and the outer 
edge t of the rear steam port. In adjusting 
the length of the eccentric rods we may 
commence with the forward or backward 
eccentric rods; letus commence with the for- 
mer. Place the reverse lever /7—and thus the 
whole valve motion—into the full forward 
gear, and clamp the lever 7 tothe arcs @. 
Place asmall ordinary square against the edge 
p of the slide valve; then turn the driving 


wheel in the direction of the arrow 1, caus- | 


ing the slide valve to move in the direction 
of the arrow marked 2, and pushing the 
small square before it. When the valve has 
reached its extreme end s of travel, the valve 
will commence to move in an opposite di- 
rection, as indicated by the arrow 3, and 
the square will be left standing, indicating 
the distance between the outer edge 7 of the 
front steam port and the extreme end « of 
the travel of the valve. While the square 
is in this position draw on the steam chest 


seat a line touching the edge s of the square. | 


Next place the square against the edge o of 
the valve, and continue turning the driving 
wheel in the same direction as before, caus- 


In this manner the correct | 
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ing the valve to travel in the direction of the 
arrow 3 and pushing the square towards the 
rear end s, of the travel. When the valve 
has pushed the square towards the rear as 
far as itcan do, draw on the steam chest 
seat a line touching the edge sx, of the 
square ; this line s, indicates the rear end of 
the extreme travel of the valve, and the dis- 
tance s, ¢ shows the amount of travel of the 
valve beyond the outer edge ¢ of the rear 
steam port. If the distance s, tis equal to 
the distance 7 s the length of forward eccen- 
tric rod is for the present considered to be 
correct. If 7s is greater than x, ¢, the ec- 
centric rod is too long and must be shortened: 
if 7 s is less than s, ¢ the eccentric rod must 
be made longer. Now place the reverse 
lever H into full gear backward, and clamp 
it to the reverse arcs G. Turn the wheel 
in a direction opposite to that of the arrow 
1, and with the aid the small square find the 
extreme travel of the slide valve in amanner 
precisely the same as that just explained. 
And if in this case the distances s, ¢ and rs 
are equal, the length of the backward eccen- 
tric rod is for the present considered to be 
correct. If these distances s, ¢and 7s are not 
equal, the backward eccentric rod must be 
lengthened or shortened as the case may re- 
quire. In case the backward eccentric rod 
had to be lengthened or shortened, the 
valve motion should again be set into full 
gear forward and examined, so as to deter- 
mine that the adjustment of the length of 
the backward eccentric has not affected the 
action of the forward eccentric rod. It is 
possible that the length of the forward ec- 


a) 





do this, we must lengthen the forward ec- 
centric rod ,’5 of an inch, and move the cen- 
ter zr of the eccentric the 
line BC of the crank, the 
just opened the front steam port 
inch. 


towards center 


until valve has 

ij, of an 
Turn the driving wheel once or twice 
around its axis and examine the lead; if the 
lead is equal to ,y of an inch at each end of 
the cylinder, consider, for the present, the 
setting of the forward gear to be correct. 
Next move the reverse lever /7into full back- 
ward gear, and tind the correct position of the 
backward eccentric y in a similar manner as 
that adopted for finding the position of the 
forward eccentric a In finding the position 
of the backward ceccentric y or setting the 
backward the the 
driving wheel should always be turned in a 


motion of valve gear 
direction opposite to that indicated by arrow 
1. Now put the valve motion in full gear 
that the adjustment of 
the backward gear has not deranged the valve 


forward, and see 


motion when in the forward gear. Perhaps 
a little readjustment will be necessary ; if 
so, the valve motion will generally indicate 
where the readjustment is to be made. 
When the valve is in the forward 
gear, the driving wheel should always be 
turned in the of the 
never in the opposite direction. 


motion 
direction arrow 1 

Should the 
wheel be turned a little further than was 


intended, we must either turn the wheel 
completely around its axis, or turn it back 
considerably beyond the stopping point, 


and then turn slowly and carefully in the 
direction of the arrow 1, until it arrives at 


the stopping point. When the valve motion 


centric rod may want a little readjustment. is in the backward gear, the wheel should 





Fig. 203 


6TH. TO FIND THE CORRECT POSITION OF THE 
ECCENTRICS ON THE AXLE. 


turn the driving wheel 
till the tram will 


forward ; 
direction of the arrow 1, 


then stop turning the wheel. 


be on the rear dead center 2. 





| dicated by the arrow 1. 
Place the reverse lever // into full gear| slack motion which may exist will not in- 
in the | terfere 


= 


| Steam 
chest seat 


be turned in a direction opposite to that in- 
By so doing, any 
the 
is found that the 


the 
If now it 


with correct setting of 


valve motion. 


touch the center punch marks ¢ and /, and lead is 4 of an inch at either end of the 
When the} cylinder, when the valve motion is in full 
wheel is inthis position, the crank-pin will| backward gear, and also in full forward 
Move the | 
forward eccentric around the driving axle | and complete. Since we have assumed that 


rear, the setting of the valve gear is correct 


| until the required lead is obtained; that is,| position of the saddle pin on the saddle is 
until the valve has opened the rear steam | correct, and that the location of the reverse 


| port ,;, of aninch. Again turn the driving 


| . . . . 
| wheel in the same direction as before, till 


| 
| 
| 
| 


shaft and reverse lever is also correct, ac- 
| cording to drawing received from the draw- 


the tram will touch the center punch marks | ing room, the slide valve will cut off equal 


While the wheel is in this position, the 
crank-pin will be on the front dead center 


valve gear is absolutely perfect, the lead, 
when the crank is in this position, will also 
ibe ,, of an inch. But to 
workmanship is very difficult, if not impos- 
sible, and therefore it must not be surpris- 
ing to find the lead at the front end of the 
cylinder to be somewhat incorrect. 


obtain 


Assume 
the lead at the front end is 4 of an inch, and 
at the back end ,', of an inch. 
according to our example, ,', of an inch is 
the required lead, and since the lead at both 
ends of the cylinder must be equal to ,', of 
an inch, it follows that the lead at the front 
end must be reduced, without changing the 
lead at the back end of the cylinder. To 


Now, since, 











| 


A. And if now the workmanship of the | 


such | 


j¢ and 7; then stop turning the wheel. | portions of steam at each end of the eyl- 


inder. 
_ a ae 


A Mechanical and Electrical Society was 


recently organized in Baltimore, Md., the 
object being the mutual advancement of the 
members in technical knowledge. The 


society is composed of live, energetic men, 
success. J. W. 
Darby is president of the society, and J. L. 


determined to make it a 
Hasson secretary. 
Ae 
Krupp is now to outdo all the world in the 
He is making one which 
140 tons. It will 
inches, will 


line of large guns. 
will weigh about have a 
caliber of 15.7 
length, and will throw a solid shot weighing 


be 525 feet in 


more than 2300 pounds, projected by a 


charge of 1069 pounds of powder. 
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LETTERS FROM PRACTICAL MEN. 


Hollow Crank-Pins —-Steelin the Steam- 
ship Maryland, 


Editor American Machinist : 


In your issue of April 30th, I notice a 
letter on the subject of crank-pins, from a 
who himself 


signs 


engineer, 
He disagrees with my sug- 


locomotive 
‘* High Private. 
bore a crank-pin through its 


” 


gestion to 
entire length, in order to relieve it of this 
center portion of the metal, so that it will 
not hold the heat, but leave an opening to 
carry off any heat that may be generated 
by undue friction. My object was not to 
make what might be called an elastic pin, 
though I believe a little elasticity in a loco- 
motive crank-pin is beneficial. 


I am aware that the modern locomotive 


is called on to do some heavy work; and I} 


the modern marine en- 
gine must do heavier work. The 
usual daily service of a heavy passenger 
engine is not more than eight hours; and 
the daily service of a freight engine may 
They are 


am also aware that 
much 


possibly average thirteen hours. 
then generally cleaned and housed; and any 
adjustments necessary are made, and all 
heated journals allowed to cool. 

On the other hand, our modern marine 
engines are in motion continuously, from 
155 to 260 hours, and there is no time for 
adjustments to any extended degree, while 
in heavy seas the load on the engines often 
varies 65 per cent. in less than 20 seconds. 

Most of the master mechanics who an- 
swered your inquiries replied that the fail- 
ure of the steel pins was due to breakage, 
and, of course, most of these pins had been 
very hot sometime. 

The breakage of nearly every 
engine crank-pin of steel has been caused 
by serious heating first, and a too free appli- 
cation of water afterwards. These pins are 
all very large, compared with the locomo- 
tive pins, containing a large body of metal, 
and, when once thoroughly heated, can only 
be cooled by the spray bath. These facts 
led me to try the experiment of boring a 
marine crank-pin through its entire length. 

The accompanying sketches, Figs. 1 and 
2, illustrate a set of marine engine cranks 
and pin, designed by the writer, and in 
actual use. The pin is 13” in diameter, and 
has a hole through its entire length, 3}” 
It is of Midvale steel, and was 
well 


marine 


in diameter. 
made of a medium high grade, and 
annealed, after the hole was bored through 
the center. It has been in use about four 
years, and is now as good as new. 

, Figs. 3, 4, 5 and 6 illustrate my sug- 
gestions of March 12th, in regard?to loco- 
motive pins. 1 think any mechanic can 
understand them. 

Regarding the steamship Maryland, of 
which mention was made in the AMERICAN 
Maonrnist of May 7th, the Central Marine 
Engineering Company has made some ex- 
haustive tests of the strength of materials, 
and to-day are perhaps giving more horse- 
power, with less weight, than almost any 
builders. 

First they concluded that to get 
fect screw shaft, they must bring its weight 
to a low figure; after doing this, they 
experimented on each detail of the engine 
and boilers. 

The crank 


a per- 


shaft 


mild steel, without a flaw or blemish of any | 


kind, and is only 13” in diameter at the 
largest part, while the thrust and line or 
alley shaft is but 12” in diameter, and of 
the same grade of steel. It can be readily | 
seen, then, that a 24’ shaft, the largest size | 
used in any of the ‘ Atlantic liners,” if it 
were made of this grade of steel, could | 


easily transmit 17,600 horse-power. So 
much for a series of experiments con- 


ducted for the purpose of obtaining a mate- 
rial of uniform grade. 


I am told that in test pieces cut from these 
shafts the granulations at the center and 
edges were exactly alike, and in the tensile | 
tests the losses were less than one-fourth that 
of the best Norway iron. Of course, such 


steel as this can be relied upon under the 
most trying circumstances. 


So sure are the 





a built-up one—is of | 
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builders of these engines of the staying 
powers of this steel that they are now ready 
to puta 12” and a 11” shaft in a ship of 
the same tonnage of the Maryland, viz., 
6,425 tons. 


As for steel for locomotive and gun 
making, it is absolute folly for anyone 
to assume that we cannot produce a steel 


well adapted for these two kinds of service. 

I know a first-class builder in this 
country who took some machine guns to 
Europe last year, and after purposely 
bursting one of the barrels, he was compel- 


gun 


led to make four barrels of European steel 
stand the tests 
made with some of our own Pittsburgh 
steel. 


before he could find one to 


W. H. HorrmMan. 


Mending a Broken Gear, 


Editor American Machinist : 


Among the many valuable letters from 
practical moulders, published in the AMERI- 
| CAN Macuinisr from time to time, I do not 
remember of any of them describing a job 
and the method of doing it like the follow- 
ing, for which I am indebted to Mr. H. W. 
Bullard, of this place: A gear was brought 
in to be repaired, two teeth being broken 
out. The dimensions being diameter, 363” ; 
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quantity being run through to insure th‘ 
melted iron uniting with that of the wheel 
Then the openings at the bottom of core 
were stopped and the pouring continued 


until the mould was filled. 


way by dovetailing in the machine shop. 
F. H. TREacy. 
Poughkeepsie, N. Y. 
Chimney Draft, 
Editor American Machinist : 


Your correspondent, Mr. F. F. Hemen- 


I am informed 
that in point of cost and durability this 
method is an improvement over the usual 
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weight of the column of air at the top anid at 
the bottom of the chimney. 

If it be true that the atmosphere exter 
around the earth to the height of forty-five 
miles, and that this column weighs fift-e 
pounds to the square inch, then the chimney 
one hundred feet high will have a difference 
in density at the top in the proportion ¢)\\at 
these conditions will represent. Therefore 
the velocity with which heated air wil] os 
cape from a chimney will be that due to ! |e 
weight of the external air at the botton jn 
excess of the internal air resisted by ‘he 
weight of the column of external air at je 


way, in his article on chimneys, which ap-| top of the chimney. 


pears in your issue of April 23, 1887, is in 
error in supposing that the escape of gases 
or air from a chimney is due to the expan- 
Heated air will ascend as a 
matter of course, and will do so quite as 
The 
truth is, air escapes through a chimney by 
reason of less density of the atmosphere at 
the top of the chimney than that at the bot- 
tom, and the higher the chimney the better 
the draught, limited of course by the very 
conditions referred to by Mr. Hemenway. 
If the density of the atmosphere was the 
same at the top as at the bottom of the 
chimney the heated air would not ascend at 

all, either inside or out- 


sion of the air. 


well without a chimney as with one. 





side. The difference in 
density at the top of a 
Fae aa chimney is comparatively 
// : 2 very small, yet, small as 
[( Py it may seem, it is to this 
\\\ . 7 cause alone that all atmos- 
NN - pheric disturbance may be 
~~ attributed. 
The gentle summer 


ie) 
es 
epee Sb 


feet above the 
the earth. 





ja 
[f/ : Mr. Hemenway says, 
ass ee ** The velocity with which 
WN the external air will flow 
Shah to the chimney is due to 
Fig the difference between 


the weight of a column of 


air in the 


1 foot 
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face, 7’; 23 pitch. 
with as follows: 
across the 


The job was proceeded 


A channel was chipped 
wheel where the teeth were 





broken out to a depth of about 4’’, and of 


| the same width as the bottom of the tooth. 


A dry sand core was being made from the 
wheel while the chipping was going on. 
The core being moulded from the wheel, of 
course, contained all irregularities caused by 
wear, and was almost an exact reproduc- 
tion of the broken teeth. The core em- 
braced 4 teeth, and was about 4” thick and 
of the same width as the face of the wheel. 
When baked the core had a small channel 
filed opposite each tooth (where broken | 
out) so as to permit the iron to run out at 
the bottom of the core. The gate on top of 
the core was so formed that in pouring, the 
iron would run down the face of the wheel 


where it was chipped away, a suflicient 


F 


remember that a 















external air of the same 
As this difference is very 
often as much even in common practice as 
seven pounds to the square inch, the draft 
would be equal to that-we often hear talked 
of that *‘ draws the grate bars up the chim- 
ney.” 


and a column of 
dimensions.” 


Again, Mr. Hemenway says when air is | 


heated its density is correspondingly re- 
duced, being only about half as much at 
550° as at 60°, which is true. Yet when we 
column of air 
pounds per square inch, we will see at once 
that the external air rushing to the chimney 
with the velocity due to seven pounds per 
square inch pressure would not only carry 
the grate bars up the chimney, but would be 
very likely to carry the chimney up as well. 
The fact is, as herein stated, that the draft of 
a chimney is due to the difference in the 


breeze and the terrific gale 
are alike produced by the 
; difference in the density 
of the atmosphere a few 
surface of 


chimney 


is fifteen | 


Wo. Go.tpin 
New Orleans, La. 


[Mr. Golding does not seem to have ta! 
into consideration the significance of 
word dimensions; if he had he would 
have gone to the height of forty-five mils 
to get the weight of the outside column 
air equivalent to that inside the chimn 
which has at the most a height of one orto 
hundred feet. Instead of a difference of 
‘‘asmuch evenin common practice as seven 
pounds to the square inch,” the differen 
will not be more than the fraction of o 
pound; certainly not enough to serious'y 
disturb the stability of grate bars and chin- 
ney. If he will put the whole matter in tie 
form of an equation, that is, put my expres. 
“As the velocity with which the 
external air will tend to flow to the chimney 
is due to the difference between the weig)it 
of the column of airin the chimney and a 
|column of external air of the same dimen- 
sions=his summing up: ‘ Therefore the 
velocity with which heated air will escape 
from a chimney will be that due to the 
weight of the external air at the bottom in 
excess of the internal air resisted by the 
weight of the column of external air at the 
top of the chimney.” I venture to say that 
when he clears the equation he will get 
0 =0. In other words the two expressions 
are identical, except that I have thrown out 
of consideration the pressure of air above 
the chimney, because it retards draft pre- 
cisely as much as it increases it; it is simply 
a matter of cancellation. Taking into ac- 
count the pressure of the atmosphere at the 
top of the chimney serves no useful purpose 
whatever; it simply complicates the calcu- 
tion. 

It may be mentioned, though hardly per- 
tinent to the discussion, that scientists and 
philosophers attribute ‘‘the gentle summer 
breeze an the terrific gale” to the influence 
of the sun in locally warming, and hence 
rarefying the air. F. F. HEMENWAY. | 


= 


sion: 


Engineers’ Eyesight, 
Editor American Machinist: 

In your issue of April 23 I notice an arti- 
cle on ** Engine-drivers’ Eyesight,” and the 
sensible remarks of Chas. E. Stretton on the 
subject. I heartily with him in 
what he has to It is very true that 
there is entirely too much red tape and the 


concur 
say. 


ory connected with the methods of conduct 
ing investigations to ascertain the extent of 
color blindness among employes on the dif 
ferent railway lines. 

Employes are asked to sort out the differ 
ent shades of each colored yarn, the sam« 
expert. Such 
practice is obnoxious to employes, especial 


being manipulated by an 


ly to engineers, as they reasonably expect 
that the railway management will use some 
thing else than colored yarn as signal blocks 
on line of road. 


It seems an easy matter to discover if an 





employe is color blind, especially an en 
gineer, as it will be immediately observed 
And if the com 
panies would take the different signals used 


by his fellow employes. 
on their roads, namely: red, green, white 
and blue flags and lanterns, and subject th: 
test with them 
reasonable, and they 
might find an odd one here and there wh 
could stand the test. But this yar 
business catches the men for the simpl: 


} 

; Suspected employe to a 
it would be more 
not 


reason that scarcely one man in one dozen 
can tell all sorts of colors off-hand, at sight 
This is not on account of color blindness 
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put simply ignorance of the proper name of 
the shade of color. Women are usually 


more efficient in this respect than men, 
simply from practice. 
tailway officials should place signal 


lamps on switches, in a conspicuous posi- 
tion, where they can be seen by the engi- 
necr of an approaching train at a reasonable 
distance, to enable him to stop the train if 
al] was not right. But, I am sorry to say, 
things of this sort are frequently 
looked, until an accident brings them viv- 
idly to notice. 

‘any accidents are caused, directly and 
indirectly, by the carelessness or ignorance 


over- 


of employes, and it is only to be expected 
that they will continue to occur right along, 
until a better system of handling employes 
is brought into practice among railway of- 
ficers. 

For instance, a man comes along; he has 
beat his board bill at the last place he 
worked. He has had a different 
jobs onas many different lines. He 
not intend to stay, if he gets a job now, 
any longer than will enable him to get a 
stake, as he terms it. Now, what kind of an 
employe does he make ona railway, where 
human life is at stake, and where all em- 
ployes need to be as intelligent, honest and 
reliable as possible? Railway officers take 
that sort of men into the service every day, 
and no questions asked. Now, if a man 
would have to give references as to honesty 
and character, and state where he 
worked last, and the causes of his leaving 
that position, the chances are that employes 
would be more careful of their record, and | 
employers would get a better and more in- 
telligent class of men. 

Then, when admitted to the service, each 
man should be examined rigidly as to his 
knowledge of the duties of his position, and 
also to ascertain if he is in possession of 
and 


dozen 
does 


also 


average intelligence 
sense and judgment. 


good common 


J. J. CLAIR. 
Pittsburgh, Pa. 


Vacuum Motors, 
Editor American Machinist : 


I observe a letter from W. E. Crane, of 
Waterbury, Conn., in your issue of May 
ith, wherein he seems to doubt the possi- 
bility of an engine being run by vacuum 
alone. There is nothing unusual, improb- 
able or impossible in this. I ran engines 
over thirty years ago on shipboard without 
a pound of live steam pressure, simply by 
connecting the exhaust pipe with the con- 
denser of the main engines.” 

IT also enclose you with this letter an ad- 
vertisement of parties who furnish vacuum 
motors for the trade. These engines indi- 
cate 12 lbs. per square inch M. E. P. in the 
cylinder, without any pressure indicated on 
the steam gauge. 

Eapert P. Watson. 

[It is undoubtedly true, as Mr. Crane in- 
timated, that an engine cannot be run by 
vacuum. 
Bourne, states this very clearly, concluding 
his remarks as follows: ‘It is not, there- 
fore, toa vacuum, but rather to the existence 
of an unbalanced plenum that the pressure 
made manifest by exhaustion is due, and it 
is obvious, therefore, that a vacuum of itself 
would not work an engine.’’* 


That most excellent author, John 


The *‘unbalanced plenum” may in some 
cases be steam that leaks by the throttle, 
is Mr. Crane suggested, or it may be air that 
is admitted or finds its way behind the pis- 
ton in sufficient quantity to move it. 

Regarding the ** vacuum motor” to which 
Mr. Watson refers, we have had occasion to 
examine it very thoroughly. It is purely 
and simply a condensing engine of some- 
what operated by 
steam of less than one atmosphere pressure ; 


peculiar construction, 


this does not, of course, show on an ordinary 
steam gauge, which indicates only pressures 
greater than that of the atmosphere. When 
one of these engines is working under a 
M. E. P. of 12 pounds, there is nothing more 
certain than that there is something more 
than 12 pounds absolute steam pressure in 


*Catechism of the 
Bourne, C, E., page 3, 


Steam Engine. By John 
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the boiler, and this steam is being used to| 
move the piston just as it would be in any | 
other condensing engine. ] 


Tool Carriages. 


Editor American Machinist : 


In the American Macuinist of April 9, in 
an article on cutting tools, Mr. Miller intro- 
duces, among other things, an illustration 
of an old familiar device for adjusting a 
lathe tool vertically by tipping the upper 
portion of the tool carriage by means of an 
adjusting screw at the back end of the car- 
riage. This is not only the oldest, but it is 
also the best method, probably, ever devised, 
all things considered, for this purpose, es- 
pecially for the smaller class of lathes such | 
as will admit of the tool being reached 
sasily from the front of the lathe. | 

The present sketch shows one of the most | 
satisfactory modifications of this style of 
tool carriage I have ever seen. The ad- 
justing screw @ is made right and left, its 
two nuts 4 being held on center screws, as 
shown in Fig. 1. This binds the 
two portions of the carriage firmly together, 
and gives quick adjustment to the tool. _ It 
will be noticed also by the sketch that the 
cross-feed serew c¢ is enclosed in the car- 
riage so that it is entirely out of the way of 
dust and droppings from the tool. This is 
accomplished by connecting the nut d to 


device 


the tool block e at the sides; see partial 
cross-section, Fig. 3. 
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The details of all machinery, especi- 
ally of that designed for rapid execution, 
should be so arranged as not to crowd the 
handles and the parts which are to be fre- 
quently seized by the operator too closely 
together. These details should be so placed, 
if possible, that the hand of the attendant 
shall travel a little different route for each 


different adjustment or manipulation; this 
will facilitate the labor of the operator, inas- 
much as the assistance of the eye will not 
be needed, and the whole work of the at- 
tendant will thus become more easily intui- 


tive, so to speak. F. G. Woopwarp. 


Strength of Gear Teeth, 
Editor American Machinist: 

It seems that the paper read before the 
Mechanics Institute of Minneapolis, by 
Mr. C. L. Redfield, containsanother mistake, 
besides the one to which Mr. W. H. Hoff- 
man calls attention. 

The statement is made that ** the strength 
of the teeth (of gear wheels) varies as the 
square of the pitch.” 

It is true that Mr. Redfield could quote 
authority for this statement; but, neverthe- 
less, it will not bear investigation. 

In Molesworth’s ‘* Pocketbook’ of_Engin- 
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eering Formule” is given a table showing 


that may be transmitted 
by each inch in breadth of tooth, with dif- 
ferent velocities and pitches. Taking from 
this table, as an instance, the case of a gear 
wheel of 1’ pitch, 1” 


the horse-power 


wide, running at a 


speed of 10 feet per second. 


According to the table it will transmit .6 
If it is 2’’ pitch, other condi- 
tions remaining the same, it will transmit 


horse-power. 


2.4 horse-power; 4’ pitch, 9.6 horse-power, 


and so on. 

Now, this Mr. statement 
ach time the pitch is doubled, the strength 
being quadrupled. 
this table is is given, and is: 
H=.06 P*? V B, in which H = horse-power, 
P = pitch, V = velocity, and B= breadth 
or width of tooth. 

Applying this formula to any given case, 
the result is found to agree with the table. 

It is evident that this formula and table 
the fact that 
the strength of a beam of uniform, rect- 


sustains R.’s 
The formula by which 
constructed 


are based upon well-known 
angular section, fixed at one end and loaded 
at the other, is in proportion to the square of 
its depth. 

Other authorities could be quoted which 
give rules and tables based upon the same 
principle. 

That it ispropertoso considera gear tooth 
is sustained by Unwin in his ‘* Elements of 
Machine Design,” page 270. He says: 
determining the strength of wheel teeth, it 
is not usually necessary to take into account 
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may be borne by a tooth,” viz: ‘‘ Multiply 
the value of the material of the tooth to re- 
sist a transverse strain, as estimated for this 
character of stress, by the breadth and square 
of its depth and divide the product by the 
extreme length of it inthe decimal of a foot.” 

In this rule the word depth of course 
means the thickness of the tooth, and the 
‘length’ means the depth. 

Thus it is seen that the books differ from 
each other and that Mr. Redfield has simply 
taken the wrong one for his authority. 

FRED J. MILLER. 
a 
Mechanical Drawing Taught in Atlanta. 

A class in mechanical drawing has been 
recently organized at the rooms of the Rail- 
road Young Men’s Christian Association, 
Atlanta, Ga. Several prominent railroad 
mechanical men took part in the organiza- 
tion. 

Assistant Superintendent Bostick, of the 
Western and Atlantic Railroad, spoke of the 
need many of our mechanics have 
thorough knowledge of drawing. 


of a 
To have 
a knowledge of strength and weight of ma- 
terials, and to be able to make a drawing of 
a piece of machinery as well as to under- 
stand a drawing when placed before him, 
should constitute a part of every mechanic’s 
apprenticeship, technical as well as practi- 
cal knowledge being necessary to make a 
/mechanic. Master Car Builder Kinyon, of 
(the same road, also spoke in the same strain, 
while General Foreman O’Brien, of the 
Richmond and Danville road, and 
Master Car Builder Corinth, of the 
East Tenn., Va. & Ga., spoke to en- 
dorse the same views. 

The class is to be in charge of J. W. 
Cowling, draftsman of E. T., Va. & 
Ga. road.» Upon taking charge he said 
the expense to the students would be 
small, as they need not purchase full 
sets of instruments on entering. Mr. 
Bostick and others loaned their instru- 
ments to the The AMERICAN 
Macuinist is used by Mr. Cowling in 
instructing the Like many 
other skilled and experienced drafts- 
men, he has found that the best text 
book to use. Here is a chance for 
those want to learn mechanical 
drawing in Atlanta. 


class. 


class. 


who 
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A cement for resisting sulphuric 
acid, even at boiling heat, may be 
made by melting caoutchouc at a 
gentle heat, and adding, with constant 
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|their curved form. It is sufficiently accu- 
rate to treat the tooth as a rectangular can- 
tilever of uniform thickness, and equal to 
the thickness of the actual tooth at the pitch 
line.” He then gives formule and a table 
which in principle agree with Molesworth. 
So far this seems to be all right, and sustains 
Mr. Redfield, but it fails to take into account 
an important feature of the case, and that is 
that when the pitch of a tooth is increased 
its depth is increased in the same proportion, 
so that if the pitch of a gear wheel is dou- 
bled the depth of its teeth are also doubled. 

Now it is well understood that the strength 
rectangular section, 
fixed at one end and loaded at the other, 
varies inversely as its length, so that if we 
double the length of such a beam we reduce 


of a beam of uniform 


its strength by one. half. 

Thus it is plain that while doubling the 
pitch of a tooth considered by itself would 
quadruple its strength, yet the increase of 
depth of tooth consequent upon the increase 
of pitch, divides the strength by two again, 
and so makes the strength of a gear tooth 
vary as the pitch, instead of as the square of 
the pitch. 

This principle is recognized by the rule of 
Haswell, ‘To the that 


stress 


compute 





stirring, from 6 to 8 per cent. of. tal- 
low. Then mix therewith enough dry 
slacked lime to make the whole the 
consistency of soft paste; finally add 
hereto about 20 per cent. of red lead, 
whereby the mass immediately sets 
hard and dry. A solution of caoutchouc in 
twice its weight of linseed oil, aided by 
and the addition of an equal 
weight of pipe-clay, yields a plastic mass 
The Plumbers’ 


heating 


which will resist most acids. 
Trade Journal. 


—a>e — 


Attorney-General Cunningham, of Louisi- 
ana, is entitled to all credit for the efforts he 
is making to crush out the cotton seed oil 
monopoly in that State. The counts which 
the Attorney-General sets up are that the 


concern is illegal—in effect, that it is a gi- 
gantic monopoly, with the plain intention 
of breaking up all other interests in the same 
direction, to the inevitable detriment of the 
people. There is a difference between hon- 
est enterprise and the kind of operation 
that seeks to keep everyone else out of busi- 
We 


hope Mr. Cunningham will be successful. 


ness, on the penalty of being ruined. 


The public library of Rockford, Dlinois, 
desires to procure volumes 1 and 2 of the 
AMERICAN MACHINIST in some form, prefera- 
bly unbound. Our stock being exhausted, 
we would suggest that any one having those 
volumes and willing to dispose of them, 
would do well to correspond with W. L, 
Rowland, librarian, 
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United States and Canada. 
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A Word to Manufacturers and Others. 


From time to time intimations come 
to our knowledge that certain advertising 
agents, in their endeavors to secure orders 
for advertising from manufacturers, are in 
the habit of claiming that they enjoy special 
facilities for procuring the publication of 
illustrated descriptions of machinery, as 
in the reading columns 


We de- 


sire to say emphatically that all such claims 


well as news items, 


of technical and trade journals. 


are utterly without foundation, so far as the 
AMERICAN MACHINIST is concerned, and we 
believe them to be without foundation in the 
case of most reputable trade papers. Every 


issue of the AMERICAN Macuinist that has 
so far appeared has contained an announce- 
the column of the editorial 


that 


ment in first 
page, 


neither publish anything in our reading 


stating ‘positively we will 


'columns for pay or in consideration of ad- 


vertising patronage,” and no person is au- 


thorized to claim, promise or insinuate 


anything inconsistent with that announce- 


ment. And so far as the AMERICAN Ma-| 


CHINIST is concerned, no advertising agent 


enjoys any privileges which would not be | 


| granted to any other individual. 


| 


| proprietary machinery, tools or appliances |. 


| wholly 


| will be mailed by us at any time to any 


A printed circular explaining the condi- | 


Rhode Island News Company, Providence, R. I. | tions upon which we illustrate patented or | 


| 
| 
one | 


| inte rested in the machinery trades who may 


desire it, and items of trade news are pub- 


lished in our reading columns without 


reference to advertising considerations, and 
who 


in the interest of our readers, 


| expect to find in those columns industrial 


$3.50 a year to Foreign Countries, postage prepaid. | news, and not mere adve rtising puffs, more 
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* Business Specials,” 50c. a line, 
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| machine. 


or less disguised, of any one’s business or | 


| mill in going towards the Falls. 
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unknown. Still, it was thought necessary 
to replace the last boiler by a new one 
which is now finished, and has been stand- 
ing for some time in the street, only a block 
or so away from the scene of the accident. 

We have doubt whatever that the 
cause of these explosions was the weakness 
and to us it seems 
very strange that the explosion of the first 
boiler was not considered to be a timely 
warning of what might happen by a con- 
tinued use of its mate. We believe that the 
last exploded boiler should have been con- 
demned long ago, and that instead of doing 
so, and keeping this boiler in constant use, 
of criminal negli- 
gence and causing loss of life 
and suffering of the maimed and dying, and 
bringing untold misery into many house- 
holds. All of this might have been pre- 
vented if the company had proper regard 
We trust 
that a strict investigation will be made, so as 
to place the blame where it belongs. 

The Ivanhoe Paper Mill is located on one 


no 


and age of the boilers; 


that 8ome one is guilty 
carelessness, 


for the lives of their employes. 


of the principal streets leading to the Passaic | 
Falls, and this street is often crowded, par- | 


ticularly in summertime, by pleasure seekers 
and others, and these have to pass the paper 


no one was on the street near enough to be 
injured, although scme had very narrow 
|escapes at the last and former explosion. 
But, unfortunately, the force of the last ex- 
plosion was so great that part of the boiler 
was blown through the paper mill wall 12 
inches thick, and across this popular thor- 
oughfare, demolishing part of a silk mill, 
and severely injuring three girls working in 
| this silk mill. With these facts before us it 
|seems to us that the residents of Paterson 
| should recognize the dangers to which they 


'and their families are exposed, and in order 


to protect themselves against injuries caused 
by criminal negligence should insist on hav- 


|ing a law passed which would compel all 
| steam users to have their boilers inspected 


at least once a year by competent inspectors 
appointed by the city or State, and place 
certificates in a prominent position near the 


| boiler, to show the date on which the boiler 


Attention is called to this subject in the 


B® Positively we will neither publish anything in full belief that our position in this matter is | 


our reading columns for pay or in consideration of 
advertising patronage. Those who wish to recommend 
their wares to our readers can vo 80 as fully as they 
choose in our advertising columns, but our editorial 
opinions are not for sale. We give no premiums to 
secure either subscribers or advertisers. 

G@™ Every correspondent, in order to insure atten- 
tion, should give his full name and address, not for 
publication, but as a guarantee of good faith. 


SB We are not engaged in procuring patent rights, | 


or in selling machinery, nor have we any pet scheme 
to advance, or hobby to ride. 

G@” We invite correspondence from parctical ma- 
chinists, engineers, inventors, draftsmen, and all those 
specially interested in the occupations we represent, 
on subjects pertaining to machinery. 

t#™ Subscribers can have the mailing address of 
their paper changed as often as they desire. 
old and new addresses. 
papers promplly will please notify us at once. 
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Send both | force at the Ivanhoe Paper Mill, 
Those who fail to receive their | N. 
‘entire mill. 
| stroyed, 
| fused 


4 exploded boiler 


4 inch thick in some places, 


well known to most machinery manufac- 


turers, as well as to our readers generally, | 


and is fully appreciated by them. To such 


appreciation of and confidence in the integ- 


rity of our reading columns we attribute a) 


large share of our success. 


| plosion occurs, 


A Disastrous Explosion, | 


On April 23, 1887, a rotary boiler used for 
boiling rags exploded with tremendous 
Paterson, 
J., and destroyed about one-third of the 
In that portion of the mill de- 
in which nothing is left but a con- 
and of debris 
bricks, timbers, shafting, machinery, ete. 
thirty persons employed. 

twenty buried in 


bewildering mass 


were some Of 


these about were the 


| ruins, or held fast by timbers; but most of 


9 | 


these were soon released, and the remainder 


2\/had to be released by the use of levers to 
2\ pry them loose from their wedged position. 
2) After a search of several hours one man was 
) 


found blown to pieces. 
sons who 


It is stated by per- 
the fragments of the 
which was about 6 feet in 
diameter—that they found that the iron had 
been rusted away until it was only ,y of an 
and nowhere 
more than 4 of an inch thick. It was stated 
at the mill that this boiler had been in- 
spected recently, and 80 pounds of steam 
were permitted, while but 40 pounds were 
It 
also admitted that the exploded boiler had 
been in use for several years, but how long 
could not be ascertained. 


measured 


on at the time of the explosion. was 


This boiler was a 


gs mate to the one which exploded on the after- 
8)noon of August 11th, 1885, injuring eight 


or nine persons, and one of these died soon 


afterward through the injuries received. 


10 The cause of these explosions is said_to be 





And in order to obtain 
additional safeguards, this law should also 
provide, that any person or company de- 


has been inspected. 


tected in evading or trying to evade a yearly 
inspection of their boilers, should at once | 


be compelled to build their offices directly 
over the boilers, and that all business must 
be transacted in this office, and all orders 
By this we do not 
that in 
we desire to have the em- 
ployer and men holding responsible positions 
blown up with the boilers, but on the con- 
trary believe that 


issued from the same. 
wish to be understood, 


vase 


we honestly such an 


arrangement of boilers and offices belonging | 
| to unscrupulous men or companies will put 
'anend to these mysterious and disastrous 


because, for obvious reasons, 
and companies will then 


boilers made of the best material, properly 


explosions, 


these men use 


constructed, and place the boilers in the 
charge of competent engineers whose ability 
and responsibility will be recognized and 
paid accordingly ; and not place the boilers 
in the charge of any Tom, Dick and Harry, 
can found to work for the 
lowest wages. 


whoever be 


a — 


Fame That is More Than Deserved, 


It is proposed to erect a monument to 
Engineer Kennar, who was killed in the ac- 
cident on the New York Central 
two weeks ago, and whose last thoughts 
were of the trains that might run into the 
wreck with certain loss of the lives of pas- 
‘Flag the trains” were the last 
this actions showed 
him to be as true a hero as ever lived. No 
man could desire a better epitaph than these 
words, and no one could ever read them, 
with a knowledge of their full significance, 


” 


sengers. 


words of man, whose 


without feeling himself stirred to better 
deeds. No doubt there are thousands 
who travel by rail that would be glad to 


help along in the work of commemorating 
engineer Kennar, 





Luckily | 


an ex- | 


Railroad | 
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FIONS ap 
(ues SWERS. 


Under this head we propose to answer questions sent 
us, pertaining to our specialty, correctly, and accordi),y 
to common-sense methods. 

Every question, to insure any attention, must inva 
ably be accompanied by the writer’s name and addr: 
If so requested, neither name, correct initrals nor lo 
tion will be published. 


(207) C. W., Lane, Pa., asks: In tl 
article by C. E. Simonds, April 2, a solution of co 
per and acid was mentioned. Is this used fi 
strength or diluted? A.—Our experience has bec 
that it was best to cut the copper with nitric aci 
then add a little water—say, about one-quarter. 


(208) C. H. W., Norwich, Conn., asks 
Does or does not steel or iron swell in hardeuing 
A.—It is generally conceded that steel shrink 
slightly in hardening; iron, in our opinion, dos 
not materially change in size, but goes out of 
shape somewhat, probably owing to imperfe 

| homogeneity. No one has ever satisfactorily ex 
| plained why steel shrinks in hardening. 2. I say 
| a man turning the inside of an expansion coupling 
with the tool cutting bottom side up. What is th: 
| advantage inthis? A.—We have frequently used 
a tool this way on special jobs. Our belief wa: 
| that it prevented lifting the spindle, and occa 
| sionally we found it to—or imagined we did— work 
| more satisfactorily. 


| (209). J. H. S., Chattanooga, Tenn., 
writes: 1. What is the rule for finding the tension 
on a rope, asin a suspension bridge? Also what 
is the rule for finding the size of a wire rope to 
support a given weight, as a cable on a suspension 
bridge? A.—The size of cables or wire ropes 
should be determined by competent persons, who 
not only know the rules, but also the principles on 
which these rules are based; otherwise serious 
results might follow, and innocent lives sacrificed. 
Hence, to give simply the rules without the prin- 
ciples connected with the same, will be of no prac- 
tical value to you. And to give the rules, with the 
principles on which they are based, our space in 
these columns will not permit. We would there- 
fore advise you to study some book which treats on 
the construction of suspension bridges. You will 
also find these rules, with principles, explained in 
‘Theoretical Mechanics,” by Julius Weisbach, 
first volume. 2. Is there @ patent on having both 
cylinders above the crank, as the Westinghouse 
engine? A.—No, 3. How do they oil the Westing- 
house crosshead pin? A.—The moving parts are 
contained in a casing which is partially filled with 
a lubricant which protects them from dust and dirt 
of all kinds. At each revolution all of the revolv- 
ing parts are immersed, and by a simple device 
the upper ends of the connecting and eccentric 
rods receive supply from the same source. 

(210) A. B.S., Castile, writes: What 
would be the best course for a young man to take 
| in order to learn the machinist trade? A.—The best 
| course to pursue is to goto the different machine 
| shops in your vicinity and ask to be taken as an 
| apprentice. Machine shops which build all kinds 
| of new machinery to drawings should be preferred 
by those who wish to learn the machinist trade. 
Machine shops which build only a certain class of 
machinery, such as locomotive shops, ete., are not 
so good for apprentices, because in these shops 
young men are generally trained up as specialists, 
and not as machinists. 2. Do you know where a 
young man can find a situation in which he can 
work his way up; or, in other words, where he can 
serve ab apprenticeship and payas he goes? A,— 
The pay varies in the different localities in this 
country; we believe from $3 to $3.50 per week in 
the first year, and an increase of fifty cents to one 
dollar per week in each following year is a good 
average. At present we do not know of any 
vacancy. To make a good machinist, you must 
spend your evenings and leisure hours in reading 
books relating to machinery, study mathematics 
and drawing; and if besides this you devote your 
whole energy while working in the shop to learn 
the trade, and serve your employer faithfully and 
intelligently, your abilities will soon be recognized, 
and success and good pay are sure to follow. 


(211) A. H. A., Greenville, Cal., asks: 
What will be the blow in pounds struck from a %5- 
pound weight falling two feet, and also give rules 
for computing the same? A.—For practical! pur- 
poses, this calculation will be greatly simplified 
by assuming that the falling weight strikes some 
other body, and imparts motion to the latter. To 
make this clear, let us take the following example: 
A 25-pound weight falls through a distance of two 
feet, strikes a nail, and drives the same ¥ of an 
inch into a piece of wood; it is required to find the 
actual pressure (or the blow in pounds) on the 
nail, Let P equal the actual pressure in pounds 
on the nail, W the weight in pounds of the falling 
body, D the distance in feet through which the 
falling body has descended, and S the distance in 
feet through which the nail has been driven. In 
order to find the value of P, we have the following 
formula: 














| 


| 
| 


wxD _p 
Ss A 
Hence, to find the actual pressure on top of the 
nail, as required in our example, we have 
25 pounds x 2 feet 


1-24th of afoot ~ 1,200 pounds 
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which is the actual pressure on top of the nail. 
The following explanation will help the reader to 
understand the above rule: In raising a given 
weight through a given distance, we expend a cer- 
tain amount of energy, and since a unit of energy 
is generally expressed in foot-pounds—that is, a 
pound raised through one foot—we must multiply 
the given weight in pounds by the distance in feet 
through which the same weight has been raised; 
the product will be the number of units of energy 
expressed in foot-pounds, which have been ex- 
pended in raising the weight. Therefore, in our 
example, we multiply 25 pounds by 2 feet, which 
gives us 50 foot-pounds or units of energy, which 
have been expended in raising the 25 pounds two 
feet. But energy is never lost; therefore, when 
the 25-pound weight fails on the nail, we expect to 
recover the 50 foot-pounds of energy; and since 
the nail is driven W of an inch into the wood, we 
livide the 50 units of energy by 1-24 of a foot 
which is equal to 1 of an inch), because the dis- 
tance through which the nail is driven, multiplied 
by the pressure in pounds, must be equal to the 
falling weight in pounds multiplied by the distance 
n feet through which it has descended ; or, in other 
words, the units of energy expended in raising the 
given weight must be equal to the units of energy 
expended in driving the nail. The foregoing 
theory applies in practice when the resistance of 
the nail or other objects to be driven is moderate, 
and the distance through which an object is driven 
is notvery small. If, on the other hand, the resist- 
ance of the object to be driven is very great, so 
that a compression of the object will take place, 
this compression cannot be neglected, and must 
therefore be introduced into the calculation. The 
limited space in our ‘* Question and Answer’ 
column will not permit an explanation of the latter 
calculation, but this can be found on page 699 in 
‘Theoretical Mechanics,’ by Julius Weisbach, 
and translated from the German edition by E. B. 
Coxe. 
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Gear Wheels. See Geo. B. Grant’s adv., p. 16. 
Shafting Straighteners. J. H. Wells, Tampa, Fla. 
Edw. Sears ,Wood Engraver, 169 William st, N. Y. 
Steel Name Stamps, etc. J. B. Roney, Lynn, Mass. 

AirCompressors, Rock Drills. J.Clayton,43 Dey st.,NY 


Light articles built toorder by the American Sew- 
ing Machine Co., Philadelphia, Pa. 


The Best Upright Hammers run by beltare made | 


by W. P. Duncan & Co., Bellefonte, Pa. 


R. Dudgeon, 24 Columbia st., New York, Improved 
Hydraulic Jacks and Roller Tube Expanders. 


Pattern and Brand Letters. Vanderburgh, Wells 
& Co., cor. Fulton and Dutch sts., New York. 


* How to Keep Boilers Clean.” A book mailed 
free, by James E. Hotchkiss, 93 John st., N. Y. 
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solidated Safety Valve Co., 111 Liberty st., N. Y. 
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mates. J. Valentine, 15 Alling st., Newark, N. J. 


Robbs’ Patent Composition for case-hardening 
Send for circular. F. W. Tasney, Paterson, N. J. 


Davis Key-Seating Machines, kept in stock, by 
Manning, Maxwell & Moore, 111 Liberty st., N. Y 


the best in the 
Bradley & Co., Syracuse, N. Y. 
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respondence solicited. J. R. Rand, Brattleboro, Vt. 


Selden Packing, for stuffing-box, with or without 
rubber core. Randolph Brandt,38 Cortlandt st., N.Y 


20'', 25’. 28’ B.G.and S. F. upright drills for imme- 
diate delivery. Currier & Snyder, Worcester, Mass. 


Ice and Refrigerating Machines. 124 built, and all 
successful. David Boyle, 521 Monroe St.,Chicago, I11. 


Drawing Materials, all kinds. Get catalogue. Men- 
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The Improved Tabor Steam Engine Indicator, 
made and sold by The Ashcroft Mfg. Co.,111 Liberty 
St. se = 


Engine Lathes, Hand Lathes, and other fine tools. 
Assortment large; prices low. Frasse & Co., 92 
Park row, N. Y. 


Complete sets of Castings for making small and 
medium-sized vertical engines; send for prices. 
Humphrey’s Foundry, Bellefontaine, Ohio. 


Split Pulleys at low prices, and of same strength 
and appearance as Whole Pulleys. Yocum & Son’s 
Shafting Works, Drinker st., Philadelphia, Pa. 


Curtis Pressure Regulators, Curtis Return Trap, 
Curtis Damper Kegulator. See April 30, p. 13. Send 
for circular No. 17. Curtis Reg. Co., Boston, Mass. 


Machinists’ supplies, brass goods, m’f’rst supplies, 
polishing materials, all kinds wire, metals, etc. ; in 
any quantity. Jordan & Gottfried, 208 Canal st.,N.Y. 


Small Machine Shop Plant for sale; best of tools 
up to 50’ ; building can be rented low. Address 
Chs. W. Griggs, Dearborn and Monroe sts., Chi- 
cago, lll. 

The Holly Manufacturing Company, of Lockport, 
N. Y., will send, on application, their pamphlet 
illustrating pumping machinery and reports of 
duty trials. 


New Book on Gears; Tables giving 3,094 diam- 
eters, with rules for calculation of movements 
of shafts, etc.; sent on receipt of P. O. Note; price 
50cts. Address C. B. Long, M. E., Worcester, Mass. 


Catalogue of Books on Mechanica! Engineering, 
Electricity, Arts, Trades and Manufactures, 116 
pages, and monthly list of latest books, free of 
charge; can supply apy book at published price. 
E. & F. N. Spon, 35 Murray st, N. Y. 
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** Indicator Practice and Steam Engine Economy.’ 
By F. F. Hemenway. Contains plain directions for 
using the indicator, and making all required calcu- 
lations from the diagram; also the principles of 
economy in operating steam engines, and current 
practice in testing engines and boilers. Price, $2 
post-paid. Published by John Wiley & Sons, 15 
Astor Place, New York. 


** Binders” for the AMERICAN MACHINIST. Two 
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by us, and mailed to any address at $1.00 each, and 
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former has stiff board covers, while the latter has 
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will hold the entire 52issues of any volume. AMERI- 
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North 
works. 


Easton, Mass., is to introduce water 

The shops of the Texas Pacific at Baird are to be 
enlarged. 

The Charlottesville (Va.) Gas Works will put in 
new machinery. 

The city of Hinton, West Virginia, has voted to 
build water-works. 

A company has been formed at Dalton, Ga., to 
build a woolen mill. 

A grain 
Dak., by B. C. Brophy. 

The Phoenix Iron Works, Phoenixville, Pa., are 
building a large steel plant. 


| 
A flouring mill will be built at Pilot Point, Tex., 


by R. F. Johnson and others. 

The Herrman Chamber Suit Company expect to 
erect works at Ashland, Ky. 

A company has been organized to put in an elec- 
tric light plant at Talladega, Ala. 

H. Morange will build a five-story brick factory, 
20x71 feet, at 149 Bowery, New York. 

A charter has been obtained by a company to 
build water works at Moorestown, Pa. 


Campbell, Van Shyke & Co. will build agricul- | 


tural implement works at Macon, Ga. 


The Brady Roller Cotton Press Company expect 
to erect extensive works at Hearne, Tex. 


The Louisville (Ky.) Woolen Mill Company will | 


build a brick factory, 65x75, to cost $7,500. 
Mrs. Dory Levy will build a four-story brick 
workshop at 218 Broome street, New York. 
William Keil, Jr., will build a two-story brick 
shop, 25x60 feet, at 793 Ninth avenue, New York. 


The Johnstown (Pa.) Steel and Iron Casting Com- | 


pany expect to begin the construction of works 
soon. 


The American Tube and Iron Company, Middle- 
town, Pa., has increased its stock from $500,000 to 
$1,000,000. 

The Hill Clutch Company, Cleveland, O., will 
enlarge iheir works, and will put in some special 
machinery. 


The Ohio Iron Wheel Company, of Hamilton, 
contemplate establishing a branch factory at Fort 
Smith, Ark. 

Allen Fort, of Americus, Ga., is interested in a 
company that proposes to build a cotton factory at 
that place. 


A company has been organized by J. T. Reamy, 
of Nashville, to build a machine shop at Chatta- | 


nooga, Tenn. 

It is proposed to build a large factory at Big 
Rapids, Mich. The president of the company is 
George W. Crawford. 

A company with which James A. Adams is con- 
nected proposes to build a factory for making 
excelsior at Atlanta, Ga. 


The Maumee Rolling Mill, Toledo, Ohio, recently 
burned, will be rebuilt, the intention being to 
operate with natural gas. 

W. E. Tallcot & Co., manufacturers of 
making machinery, Croton Landing, N. 
template starting a foundry. 


brick- 
Y., con- 


F. Pence, Rome, Ga., has in contemplation the 
building of extensive wood-working factories, in- 
cluding a chair and a trunk factory. 

Sutton & Henzi, Fayetteville, N. C., expect to 
put up an addition to their wood-working establish- 
ment, to be used as a machine shop. 


The Millert Foundry and Machine Company, 
Reading, Pa., have advanced the wages of their 
employes from five to ten cents per day. 

Ground was broken at Little Rock, Ark., April 16, 
for the erection of a mammoth wagon factory. F. 
Rosh and J. Schmitt can give information. 

When the Pennsylvania Railroad Company com- 
plete the enlargement of their shops at Altoona, 
Pa., they expect to build one locomotive a day. 

A sash and blind factory is to be built at Win- 
field, Kan., 40x140 feet, two stories high, with dry- 
houses, sheds, etc. It will employ several hundred 
men. 

Hubbard, Blake & Co., of Oakland, Maine, have 
consolidated with the Dustin Machine Company, of 
Dexter. The business will be carried on at Oak- 
land. 


The citizens of Coleman, Tex., having deter- 


mined that the place required a flouring mill to be 
complete, have subscribed the stock and are build- 
ing it. 


elevator will be built at Hannaford, | 


black-lead crucibles.—IJndustrial World. 


Work has begun on an erecting shop, 50x116 
feet, and a blacksmith shop, 40x60 feet, by the 
Webster, Camp and Lane Machine Company, of 
Akron, Ohio. 


The Rome Iron Works, Rome, N. Y., will not roll 
any more iron. They have run a brass rolling 
mill for several years, and now are changing their 
iron mill to a copper rolling mill. 


The Union Metallic Cartridge Company, Bridge- 
port, Conn., is building an addition of 175 feet on 
the east end of its main factory, which will give it 
increased facilities for its growing business. 


EK. & F. N. Spon, 35 Murray street, New York, 
have issued a new and enlarged circuiar of scien- 
tific and mechanical books. The arrangement is 
alphabetical, and there is an index of authors 


Sanford, Me., wants a shoe factory. Two land- 

owners have each offered to give land fora factory, 

| and efforts are being made to raise $5,000 to build 
one, to be leased to some energetic manufacturer. 


Chas. Barnes & Co., formerly of Warden, McClel- 
|land & Co., have opened a new machine shop at 
Nos. 38 and 40 Sycamore street, Cincinnati, Ohio. 
They will build automatic steam engines, and 
build and sell engines and boilers. 


The Fish Bros., of Racine, Wis., the wagon manu- 
facturers, have purchased property at Evansville, 
Ind., and will erect a large factory at that point. 

| They will also erect saw mills to get out the ma- 
terial. 


The Hall Steam Pump Company, 91 Liberty 
| street, New York, have been awarded by the city 
of Philadelphia, at the recommendation of the 
| Franklin Institute, the John Scott medal and 
premium, for their duplex steam pump. 


| The Betts Machine Company is just finishing a | 
| large planing machine for the Columbus Machine | 
| Company, of Columbus, Ohio. It will plane 6 feet | 
| square and 20 feet long, has two saddles on the | 
| crosshead, and a side tool on each upright, making | 

four tools in all. Weight over 64,000 Ibs. 


The Dwight Slate Manufacturing Company was 
organized at Hartford, Conn., recently, with a capi- 
| tal stock of $25,000, all paid in. Dwight Slate and | 
IN. H. Hinckley, of Hartford, and E. B. Bailey, of 

Windsor Locks, were chosen directors. Dwight 
Slate was elected president and treasurer, and 
| Mr. Hinckley secretary. 


The directors of the Girard Foundry, Machine 
/and Stove Works, Girard, Kan, have decided to 
erect an iron building, and the foundation for the 
same is almost finished. The iron material is 
ordered, and also the machinery necessary for 
business. Size of building will be 40x172 feet, two | 
stories high and fireproof. 


Paola, Kan., claims to be located in about the 
center of the natural gas field of the West, and to be 
the only town west of the Mississippi which is lighted 
by natural gas. The secretary of the Board of Trade 
sends us a glowing circular relating to natural gas, | 
coal and other inducements of interest to manu- | 
facturers looking for a location. | 


The Reading company engaged in operating the 
Phcenix plumbago mines, at Byers, Chester County, 
Pa., will tear out the machinery, which cost about 
$12,000, and introduce a new and improved outfit. 
The works will be placed in charge of men from 
Ticonderoga, N. Y., thoroughly conversant with the 
business, aud graphite will be manufactured for 


It is reported that the Texas Pacific shops at 
Marshall, Tex., are to be enlarged, and so equipped 
as to build all the locomotives required on the 
road ; also to supply locomotives to other roads in 
that section. The superintendent of motive power 
of the Texas Pacific road is Jarob Johann, now 
chief officer of American Railway Master Mechan- 
ics Association. 


Guild & Garrison, Brooklyn, N. Y., have issued a | 
catalogue of pumps in an abridged form and of 
pocket size. It contains lists of pumps for ordinary 
purposes, such as will meet the wants of engineers, | 
machinists and manufacturers. In this form it 
will be found more convenient for every-day pur- 
poses than their larger catalogue, and will un- 
doubtedly be popular with those who want to make | 
frequent reference. 


The Korting Gas Engine Company, Limited, has 
been organized under the laws of the State of New 
York to build the Korting gas engines. They are 
putting up a factory at Springfield, Ohio, where | 
they expect to manufacture. Benj. H. Warder and 
A. S. Bushnell, of Springfield, O., and John J. 
Glessner, of Chicago, are parties ininterest. Geo. 
W. Sillcox is president. The business office of the 
company will be located at 60 Barclay street, New 
York. 

The Springfield Foundry Company, Springfield, 
Mass., contemplates a large addition to its plant 
the moulding and core-rooms being overcrowded. 
It intends to erect a building to contain the clean- 
ing, annealing, finishing and japanning depart- 


nents, boiler and engine rooms, office, pattern and 


warerooms, and use the present foundry building 
entirely for moulders and coremakers. The new 
building will be equipped with the most approved 
appliances.—Manufacturers’ Gazette. 


The Hazelton Boiler Company, 716 to 720 East | 
Thirteenth street, New York, are just completing 
a brick shop, 40x100 feet, a little further down the 
street, as an addition to existing facilities. Except- 
ing a couple of Betts radial drills bought for their 


| own use, they have hitherto hired their boiler shop 


' 


lof Tonawanda, electric lights in 


| company. 


| determined to 


tools from the Quintard Iron Works. Now they 
have ordered a complete outfit of new boiler shop 
tools from Hilles & Jones, greatly increasing their 
facilities. The new tools are now being put in 
place in the new shop. 


The entire establishment of Harry Comstock, at 
Fulton, N. Y.,has been bought out by the Syracuse 
Forging and Gun Company, and will be removed 
to Syracuse. Mr. Comstock will identify himself 
with the new company, which will manufacture 
the horse clipper previously manufactured by him, 
and also the guns made by the Syracuse Company, 
known as the Baker gun. Mr. Comstock is an ex- 
pertinthe matter of guns, having sold them all 
over the world while he was connected with the 
Remingtons. 

The Moline Malleable Tron Company, of Moline, 
Ill., announce by circular that the U.S. Court has 
decided that the drive chain heretofore made by 
them is an infringement of the patent of the Ewart 
Manufacturing Company, and that they were en- 
joined from further manufacture and sale. They 
have settled with the lattercompany for all claims 
and damages, and announce that no further suits 
will be brought against them or their customers 
by the Ewart Company. Chains in use made by 
the Moline Company will be repaired by the Link 
Belt Machinery Company, of Chicago. 


The Wilson Company is the name of a new firm 
just established at Tonawanda, N. Y., for the 
manufacture of steam engines and electric light 
machinery. The Saturday Standard, in a vein of 
enthusiasm, says: “Just think of it, old residents 
this once be- 
nighted place! Whether the world moves or not, 
surely Tonawanda does. In behalf of our citizens, 
we heartily welcome the Wilson Electric Light 
Company to our town, and prophesy for them a 
prosperous future.” 


Williamstown 1s quite excited over the purchase 
by the Fitchburg Railroad of about 100 acres of 
land adjoining the line of road, and extending from 
a point about opposite the freight-house, westward 
to Moody’s crossing, a distance of about a mile. 
This will be filled in with side tracks; a round- 


house and turn-table will be put in, and all the 


| freight trains will be made up there, going either 


east or west. This will bring in many families to 
Williamstown, and itis quite likely that building 
will be lively there this summer.—Springfield Re- 
publican. 


W. P. Davis, North Bloomfield, N. Y., writes us: 
**Business is brisk; we have a large demand for 
our key-seater. We are building again, enlarging 
our foundry and putting in a new cupola. Our 
cupola is made after our own ideas, and we believe 
the model {is a good one for small foundries. The 


| shell is 36’' diameter, 24 feet high, including the 
| stack, which is 28". 


We are covering our entire 
works with iron roofing, and where especially ex- 
posed, with corrugated iron; we are putting up 
tower for water-works, hydrants and hose in all 
parts of the works. We think, when all complete, 
we will have a foundry and machine shop second 
to none, for the size.” 


The Athens Mining and Manufacturing Com- 
pany, of Athens, Tenn., recently organized for the 
purpose of developing the manufacturing interests 
of that place, have adopted the plan of selling 
property with the guaranty of the erection there 
of quite a number of new industries, including two 
cotton mills, a woolen mill, etc. This is a good 
move; it shows that real estate speculation is not 
the sole object of this company, but that its man- 


| agers mean to devote their energies to the building 


up of Athens. They offer to take stock in large or 
small industries, and state that large enterprises, 
the owners of which desire to locate in the South, 
will be moved to Athens at the expense of this 
This is certainly a very liberal offer, 


|} and must result in great good to the town.—Balti- 


more Manufacturers’ Record. 


Dispatches from Birmingham, Ala., state that 
the DeBardeleben Coal and Iron Company have 
erect immediately at Bessemer 
another furnace plant, in addition to one nearly 
completed, to consist of two 17x75-foot furnaces, 


seven Whitwell stoves, blowing engines and 
300 additional coke ovens, making 600 coke 
ovens in all. They have also purchased 50,000 
acres additional land, consisting of more than 
twenty miles of the celebrated red and brown 
ores in Murphrees Valley, now being pene- 


trated by the Bessemer and Huntsville Railroad, 
with a large body of coking coal in the Warrior 
Field. This makes 100,000 acres of mineral lands 
owned by this corporation. ‘Their headquarters 
and furnace plant are located at Bessemer.—/ron 

Ae. 

The Somersworth Machine Company—kE. R. Ware, 
manager, No. 154 Lake st.,Chicago.—are now bring- 
ing out a mammoth grinder for jointing, mitering 
and dressing columns, girders, caps, cornices, and 
every description of architectural, bridge, safe and 
machine work, where speed in execution and sur- 
faces not so exact as the planer or lathe produce 
are required. weigh from 
5 to 20 tons each, and have capacity for handling 
work from 15 to 30 feet in length. A specially- 
constructed solid emery wheel from 36" to 48” in 
diameter, made in sections, and so secured as to 
stand a speed of 1,000 turns per minute, with per- 
fect safety, is to do the cutting, and special attach- 
ments admit of one man picking up and placing 
pieces weighing tons in position, and the traveling 
carriage and swinging head that supports the 
cutting wheel are so arranged that a child can 
bring them in position,—Jndustrial World, 


These machines will 
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Machinists’ Supplies and Iron, 





NEw YORK, April 28, 1887. 

Iron—Standard brands, No. 1 X Foundry, sell for 
$21 to $22: No. 2 X, $20 to $21; Grey Forge, $18 to 
$18.50. 

Lead—4.30c. 

Antimony—Hallett’s, 7i4c. ; Cookson’s, 87c. 

Copper—Arizona brands, 934c. to 10c. ; Baltimore, 
9.40c. 

Spelter— Refined, 5%c. to 6c. 

Tin—Jobbing lots of Banca have sold at 23c. to 
23c.; Straits and Malacca, 22.65c. 





* WANTED * 


* Situation and Help” Advertisements only inserte 
under this head. Rate, 30 cents a line for each inser- 
tion. About seven worils make a line. Copy shoul 
be sent to reach us not iater than Wednesday mornin: 
Jor the ensuing week's issue. 


aly 


Six first-class machinists on engine work ; steady 
employment given. Address Box 29, AM. MACH. 

A first-class mechanical draftsman wants posi- 
tion on light work. Address Box 31, AM. MACHINIST. 

Want to correspond with railroad parties desir- 
ing to engage a master mechanic of ability: Ad- 
dress A. M., AM. MACHINIST. 

Foundry foreman wants engagement; twenty 
years’ experience on general machinery and loco- 
motive castings. Address Foundry, AM. MACH. 

Machinist having 5 years’ shop exerience, who 
has taken evening school course in drawing, wishes 
position in drawing room, where he can work his 
way up. Address Box 30, AM. MACHINIST. 


A mechanical engineer and superintendent of 
long experience with steam and hydraulics, and 
general heavy machine work, is open for engage- 
ment; satisfactory references. Address D. KE. H., 
AM. MACHINIST. 

Wanted—Situation by a young man, aged 23 
years, as patternmaker inan inland town not more 
than 100 mils from N. Y. city; has worked 74 
years on general machy. and engine work in New 
York city. Address B. L. W., AM. MACHINIST. 

Wanted—A man to take charge of the office work, 
correspondence, advertising, etc., connected with 
the manufacture of steam-heating apparatus; a 
young man preferred, but must be experienced, 
active and intelligent. Address Progress, Am. 
MACHINIST. 

Wanted—An experienced practical steam-heat- 
ing man; one competent to estimate and superin- 
tend all classes of work; would not object to en- 
gaging a man who has a first-class boiler, and 
arranging for its manufacture. Address Progress, 
AM. MACHINIST. 

Wanted — Superintendent for an established 
manufactory in Western New York; must be 
familiar with modern methods and capable of 
introducing them; must understand how to handls 
men, and be otherwise thoroughly competent. 
Address Progress, AM. MACHINIST. 

Machine shop foreman wanted to go South, accus- 
tomod to stationary engine work, general jobbing 
and steam fitting; must understand handling men 
to the best advantage, and be well advanced in 
modern machine shop practice; state wages ex- 
pected and where last employed. Address Enter- 
prise, AM. MACHINIST. 


}- MISCELLANEOUS WANTS. - 


Advertisements will be inserted under this head at 
35 cents per line, each insertion. 





Crescent solid lubricant, clean, durable, cheap ; 
prevents hot boxes. Crescent Mfg. Co., Cleveland. 

The Crescent automatic grease cup is adapted to 
every service. Crescent Mfg. Co., Cleveland, Ohio. 

Light mach’y of all kinds built at short notice 
Edmund Mills, 8 Dey st., Jersey City Heights, N. J. 

For Sale—A first-class boiler indicator, with 
alarms, with patterns and drawings. Address 
H. F. Logee, Stillwater, Minn. 

For Sale—Crosby improved indicator and outfit, 
in good order; having changed business, will sell 
cheap. H. F. Myers, Longton, Kan. 

Special tools and machines for mfg. designed and 
built to order; mechanical and Patent Office draw- 
ings. I. A. Weston & Co., Syracuse, N. Y. 

For Sale—Low figure,in giood order, four station- 
ary engines—one each of thrty-five, forty, fifty and 
sixty horse-power. Address Pratt & Letchworth, 
Buffalo, N. Y. 

Patternmakers, Attention.—National Conven- 
tion, Philadelphia, Penn., May 18, 1887. Elect your 
delegates promptly; give them clear instructions ; 
save time; let it be a quick, clean Job; wherever 
not organized, organize at once. 

To Manufacturers— Desirable water-powers, with 
permanent dams and buildings, in a thriving, 
prosperous village, with good R.R. connections, to 
be had on most favorable terms; special induce- 
ments to reliable parties desiring to locate. Ad- 
dress J. W. Hall, Sec’y Business Association, Caze- 
novia, N. Y. 

Capital wanted for local manufacture of a staple 
article, one to three pounds malleable iron or 
steel: demand and margin complete; royalty or 
equitable division of business for local supply; 
U.S. and foreign patents, machinery and patterns 
furnished ready for use; give location, amount of 
capital willing to invest if found worthy; pamphlets 
furnished. Patentee,171 Canal st., New York, care 
Frauk Low. 








E P. B. SOUTHWORTH, 


914 Exchange street, Rochester, New York 


Indicating Engineer and Mechanical Draftsman. 
\ 


Correspondence solicited. 








AMERICAN MACHINIST 


- BRADLEY'S HEATING FORGES 







ESTABLISHED 1882 


For Hard Coal or Coke. Indispensable in all shops 
to keep Bradley’s Cushioned Hammers and 
nen fully employed and reduces cost of production 


1Q UPRIGHT 
CUSHIONED 


HELVE 
HAMMER 


Combines all the 
best elements es- 
P sential in a first 
class Hammer. 

r Has more good 
points, does 
more and 
better work 
and — costs 
less for re- 
pairs than 








Establishea 
1822. 


any ‘other Hammer in the World. 


BRADLEY& CO. Syracuse, N.Y. 








THE BROWN HAMMER 
STRIKES A BLOW WITH 

Double the Velocity That it Raises the Hammer. 

A NEW MOVEMENT! SEND FOR DESCRIPTION. 

KNOWLTON MFG. CO., KINGST., ROCKFORD, LLL. 











GUILD & GARRISON, 


BROOKLYN, N. Y. 
STEAM PUMPS, 
VACUUM PUMPS, 
AIR COMPRESSORS. 





SEND FOR CATALOGUE. 
























ONE-HALF TIME 
and LABOR saved by using 
this solid, strong, durable, 
firm-hold,quick working Lever 
(Not Screw) Vise. Has improved Taper- 
Pipe and other attachments. Sold by 
the trade. Send for circular 

TOWER & LYON, 
95 Chambers Street, New York. 
Successors to MELVIN STEPHENS. 





WE 
GUARANTEE 


IT 
SUPERIOR TO 


ANY 
CHUCK 
ON THE MARKET 
IN 
ACCURACY, 
STRENGTH 
fen: DURABILITY, 
MFRD BY HZ PEITI AND 
& S SIMPLICITY 


HOGGSON&. Co. CONSTRUC ‘TION, 
Vay <ST1849 cA: 


HAVEN 


Catalogue on ap 
plication.) 








HARLES MiRRAY=%<- 
PY/ENGRAVER on WoOD\ 


SS ANW ST. New Yorr: 











May 14, 1887 


THE DEANE STEAM PUMP CO. Holyoke,Mass. 
BUILD AND 


Water Works, Steam Pumping 


ENCINES = — MACHINERY. 
SEND FOR CATALOGUE No. [8. 

















TRAVERSE SHAPERS. 
15 inch stroke x 27 inch Traverse. 
20 66 66 x 60 <« 66 
30 6é 66 x 72 6s ee 


__As noted above, we build 3 sizes of Traverse Shapers and can make the beds any desired length ta 
suit special work. They are all stiff solid tools with a very deep bed. The two larger sizes have each 
2 tables, a large heavy graduated swivel vise and automatic, vertical, angular and horizontal feed 
The circular arbor also has independent feed. Screws and shafts are of steel and bearings are of hard 
bronze. ‘The rack gear and pinion and other small gears are of steel. Our illustrated catalogue gives full 
description, and we shall be pleased to send them to those who are interested. ‘i 


THE HENDEY MACHINE CO,, 7"#sx97°™ 
Pei)! —THE— 


Alternating 
SYSTEM. 


Incandescent Electric Lighting from 
Central Stations, made Universal, Econom- 
ical and Profitable, irrespective of dis- 
tance. 


+ 


















THE 


WESTINGHOUSE 
ELECTRIC CO. 


PITTSBURGH, PA. 


EASTERN OFFICE, 


Med 17 CORTLANDT ST, NEW YORE, 
THE M. T. DAVIDSON IMPROVED STEAM PUMP, 
wee" Davison Steam Pune Company. 

va BEST PUMP “Sina 


PRINCIPAL OFFICE, No. 77 LIBERTY STREET, N. Y. 
NEW ENGLAND OFFICE, 51 OLIVER STREET, BOSTON, MASS. 














IF YOU WANT A STRONG, ECONOMICAL 


ENGIN E 


EITHER HORIZONTAL OR VERTICAL, 
FOR STEADY EVERY DAY AND ALL NIGHT SERVICE, 
AND AT A LOW PRICE, WRITE TO 


COOKE & CO., 22 Coztlandt St., N, Y. 


SEBASTIAN, MAY & C0.’S 


Improved Screw Cutting 


power LATHES, 





4 Catalogue of Lathes, Drill! 
\ Presses and Machinists Tools 
y and Supplies mailed on appli 
cation, Lathes on Trial. 


167 W. Second St., CINCINNATI, 0 





Price Reduced. 





GPr 





Twelve hundred Engines in use. Please mention this paper. 


OIL CUPS 


fi | Por Engines, Shafting, &o. 

i | a) Lllustrated Catalogue Free. 

” J.B. LONERGAN & CO. 
Philadelphia, Pennu. 


FOR A TERM OF YEARS THe 
“EXCELSIOR MILLS,” in 









Frre AND WatER-PROo?P BUILDING FELT, 
Fime-PRoor Parnrs, STEAM PACKINGS, BOILER 
COVERINGS, ETC, 


Samples and descriptive Price List free by mail, 
H. W. JOHNS M’F’G 60., 87 MAIDEN LANE, N.Y, 


FOR SALE .TO RENT 














ve 


MACHT 





MPROYED 
PUMPING 




















23 Liberty St.| 113 Federal St., H 





NEW YORK. BOSTON. 


For SEND 

Every FOR 
j end NEW CAT LOG" 
of Work | ILLUSTRATED 


Canal, and reached by two Railroad switches. 





SyracuskE, N. Y. Strong building, 
well-lighted ; over 100,000 square feet of flooring; 100 horse water 
140 horse power steel boiler ; engine ; heavy shafting, accurately lined. Situated on the Oswego 
Two blocks from fire-engine house, and private call to 
Room with power will be rented. Apply to 

J. W. BARKER, Sec’y American Dairy Salt Co., Limited, Syracuse, N. Y,. 


suitable for heavy manufacturing; 
power ; 


fire department 





BETTS MACHINE COMP’Y, 
WILMINGTON, DEL., 
MAKERS OF 


Metal- working Machine Tools 


OF SUPERIOR QUALITY, 
FOR USE IN 


MACHINE AND RAILWAY SHOPS. 
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FILE CARD. 


Files! Rasps 


7 


FILE CO.: mPns. OF 





ee = vf 


FILE BRUSH. 


Having the Increment Cut. 
The illustrations herewith presented, exhibit more convenient and durable forms of File Cleaners 
than are usually found, the hong ren of those in use being rudely devised and troublesome, and we 


believe for this reason, those o 


our manufacture will find a ready sale 


Machinists and others who 


have not already given them a trial, will find it to their advantage to order the File Card and File 


Brush at once. 


Manufactory and Office, 


PROVIDENCEH, 


ae. X., WU. A. 





THE HANCOCK INSPIRATOR. 





THE STANDARD 





BOILER FEEDER 


FOR ALL CLASSES OF BOILERS. 





OVER 85,000 IN USE. 
Send for Circulars and Price Lists. 


THE HANCOCK INSPIRATOR CO. 











OFFICE, 33 INDIA WHARF, BOSTON, MASS. 








HE NEW “CRESHAM” 


ti AUTOMATIC 


is 





SEND FOR CATALOCUE. 





“Invaluable for use in Traction, Farm, Portable Marine - 
Stationary Boilers of all kinds. 
very difficult to break. 
immediately after interruption to feed from any cause.” 


No handles required. Water supply 
Capability of re-starting automatically, 


RELIAGLE AND CHEAP. 





Sole Manufacturers in the United States and Canada, 


NATHAN MANUFACTURING CO. 


92 & 94LIBERTY ST., - - = 


NEW YORK. 





P.H.& F.M.ROOTS, 


Connersville, Indiana, 
MANUFACTURERS OF 


PORTABLE FORGES, TUYERE IRONS, ETC. 





ROOTS’ NEW ACME HAND- BLOWERS. 


w-speeded, Force-blast. Durable, 
Compact and Cheap. 


Roots’ Foundry Blowers, Gas Exhausters, etc. 
5. 8. TOWNSEND, Gen, Agi. ) 22 conTLaNDy st. 
COOKE & C0,, Selling Agts., sical 


In Writing, Please Mention This Paper. 





DROP FORGINGS 


(IRON AND STEEL) 


MADSB TO ORDER AT LOW PRICES. 


BRADLEY & PIERSON MFG. CO., 


Foot of CLAY STREET, NEWARK, N. J 


The Most Useful Practical Book Ever Offered to Amert 
can Machinists. 


Rose's Complete Practival Machinist, 


14th Thoroughly Revised Edition. 
NOW READY, 
me C emplete Practical Machinist : 
Work, Vise Work, Drills and Drilling, Taps and Dies, 
Harde ning and Tempering, the Making and Use of Tools, 
lool Grinding, Marking out Work, etc. By Joshua Rose. 
Illustrated by 856 Engravings. Fourteenth edition, thor- 
oughly revised and in gre: -. part re-written. In one vol. 
12mo, 429 pages, price #2. 
F mat, free of poelage, to any address in the world. 
NTENTS.—Chapter I. Cutting Tools for Lathes and 
Pl sauce Machines. II. Cutting +peed and Feed. IIT. 
poring Tools for Lathe Work, . Serew Cutting Tools. 
. Lathe-Dogs, Carriers or Drivers. VI. Turning Eccen- 
aia s. VIL Hand Turning. VIII. Drilling in the Lathe. 
‘x. Borin — X. Slotting Machine Tools, XT. Twist 
Drills, XT 
Work. Tools. XV. F itting Connecting Rods. XVI. Mill- 
ing Machines and Milling Tools. X . Grindstone and 
Pool Grinding. XVIII. Lining or Marking out Work. 
XIX. To Calculate the Speed of Wheels, Pulleys, etc. 
2. How to Seta Slide Valve. XXI. P umns Index 
wer A full descriptive and illustrated circular of the 
above, or of any of the works of Joshua Rose, sent free of 
postage to any one who will apply. 
te Our large Cataloque of Practical and Scientific 
Books, 9 pages, 8vo, and our other Catalogues and Cir- 
culars, the whol covering every branch of Science Ap- 
plied tothe Arts, sent sree and free of postage to any 
one nany part of the world who will furnish his address, 


HENRY CAREY BAIRD & CO., 
| {INDUSTRIAL PUBLISHERS, BOOKSELLERS & IMPORTERS, 
810 Walnut Street, Philadelphia, Pa. 





WHY THIS I6 





For the reason that if you are 
interested in raising water or other NEW PULSOMETER, 
liquids by steam power, we wish to call 
your attention to the 
THE CHEAPEST AND BEST STEAM PUMP IN THE MARKET. 
More Efficient, Simple, Durable, and more E 
expenses and repairs, than any other Steam Pump. 


Call or write for our new 96 page Illustrated De i i Book containing Full Particulars, Reduced Net 
Prices, and hundreds of A-1 Testimonials. Mailed Free 


PULSOMETER STEAM PUMP CO., 83 JOHN STREET, N. Y. 


PUT HERE! 





PRICES LOWER THAN ANY OTHER. 


onomical, both as to running 








YPONNId 13908 





BEMENT, MILES & CoO., 


PHILADELPHIA, PA., 


BUILDERS OF 
































Metal-Working Machine Tools, 


FOR 
RAILROAD SHOPS, 
Locomotive and Car Builders, 
Machine Shops, Rolling Mills, 
\ Steam Forges, Ship Yards, 
Boiler Shops, Bridge Works, 
Ete., Ete. 





























PATENT 


ed RE- srarTinol NJ ECTO R 


E mbracing Lathe 


Tool Steel. X11, Taps and Dies. X1V. Vise 


| many plates. By J 
| cloth, $1.50. 


| searching many works, 





M ACHIN IsT 


_ RIC ES OF 


f —_ 
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— LeCount § aoe Steel 201 Dog 





_ ING PRIC PRICE. 





4 
Full Set of 12-12.00 





Cc. Ww. LECOUNT, 


SOUTH NORWALK, CONN. 








BEAUDRY’S 


DUPLEX 


Power Press 


COMBINING 


PRESS, SHEARS AND 
PUNCH. 


BEAUDRY&Co. 


(Formerly of Beaudry’s Upright 
Power Hammer.) 


SOLE MANUFACTURERS. 
Also Manufacturers of 
HARD COAL HEATING FORGES. 
OFFICE : 

Room 4, MASON BUILDINC, 


— 70 KILBY STREET, 
~~ Boston, Mass. 





THOS. D. WEST FOUNDRY CO, Cleveland, Ohio, 


| Manufacturers of Light and Heavy Iron Castings in Green, Dry Sand or Loam 


‘also Machinery and Architee tural Wood or Metal Patterns for Outside use. 


Pat- 


terns constructed durably and to mould in the most advantageous manner. 





FLA LT 


Duplex Steam Pump 


FOR ALL DUTIES. 
SIMPLE, DURABLE, EFFICIENT. 


Send for Catalogue. 


HALLSTEAM PUMP CD. 


91 Liberty Street, 






NEW 
YORK. 





NEW AND VALUABLE WoRKS 


GEARING, BELTS AND PULLEYS. 


S Senate on Toothed Gearing. 

Containing complete instructions of De- 
signing, Drawing and Constructing Spur 
Wheels, Bevel Wheels, Lantern Gear, 
Serew Gear, Worms, cte., and the proper 
formation of Tooth Profiles For the use 
of Machinists, Pattern Makers, Draftsmen, 
Designers, Scientific Schools, ete. With 
. Howard Cromwell. 12mo, 


“We believe Mr Cromwell has accomplished 
good work in bringing together in this volume a 
great deal of information, only to be found by 
and by adding the results 
of his own experience in the field of mechanical 
engineering.” American Machinist. 

“Mr. Cromwell adopts the style of giving a 


| formula, then thé rule based on it, followed by 


examples worked out—a method whic h at once 
makes the author’s meaning clear, and enables the 
reader to follow him closely. An inde x and a table 
of contents render the work complete.” 
, English Mechanic. 
A Treatise on Belts and Pulleys, 
Embracing full explanations of Funda- 
mental Principles; proper Disposition of 
Pulleys; Rules for determining widths of 
leather and vulcanized rubber belts, and belts 
running over covered pulleys ; Strength and 
Proportions of Pulleys, Drums, ete. Together 
with the principles and necessary rules for 
Rope Gearing and transmission of power by 
means of Metallic Cables. By J. Howard 
Cromwell, Ph. B., Author of ‘ A Treatise on 
Toothed Gearing.” 12mo, cloth, $1.50. 
‘The work shows evidence of careful prepara- 
tion and of complete knowledge of the subject.’ 
Van Nostrand’s Magazine. 
“This is a very complete and comprehensive 
treatise, and is worthy of the attention of all 
mechanics.”’ &c. National Car Builder. 
“This volume is a valuable contribution to the 
literature of the subject,and should be carefully 
stuc lied by the mill engineer or master mechanic, 
Xe. Scientific American 
PUBLISHED AND FOR SALE BY 


JOHN WILEY & SONS, 


ASTOR PLACE, NEW YORK. 
Mailed and prepaid on the receipt of the price. 





T SHRIVER & Co's 
IRON 


FOUNDRY, 


333 
East 56th St., 


NEW YORK. 


Contracts Solicited 
for Machinery Cast- 
ings inregularsupply. 








UNION STONE CO, 


38 & 40 Hawley St., Boston, Mass, 





Mw I 
No. ! CRINDING MACHINE. 


Has lin. Arbor. Takes Emery Wheels to 14’ di- 
ameter. Is specially adepted to grinding tools and 
light work of similar character, 

We Manufacture Grinding Machinery and Emery 
Wheels for all classes of Work. 


Diamond Tools and Emery-wheel Dressers 


FOR REMOVING GLAZE, AND SHAPING THE 
FACE OF WHEELS, AS REQUIRED, 


_CATALOCUE ON_ APPLICATION. 


ee 


ORTHINCTON 
PUMPING 
MACHINER 


HENRY R. WORTHINGTON, 


NEW YORK, 











Boston, Pittsburgh, Chicago, 
Cleveland, St. Louis, 
San Francisco. 


Sex D FOR 
llustrated Catalogue. 





























Tn a 
“HARRISON SAFETY BOILER WORKS, 


G 








oh 39 A VALUABLE BOOK for EVERY 


i EA STEAM USER AND ENGINEER 


PUBLISHED FOR FREE DISTRIBUTION, BY 


THE BABCOCK & WILCOX CO. 


Manufacturers of 


WATER-TUBE BOILERS, 


107 Hope St., GLASGOW. 30 Cortlandé St., 





NEW YORK, 





SEE THE IMPROVEMENTS IN STEAM 


BRIDGEPORT BOILER © | “MENTS 


iG Ss aN, 

“OR HISTO 

STEAM BOILER S$ 

AND FFED WATER HEATERS 
(FREE) ON MENTIONING THIS 


WM. LOWE. 


MACHINERY, TOOLS and SUPPLIES. 


Ses Outfits for 
MACHINISTS, BLACKSMITHS, MODEL MAKERS, JEWELERS, ETC. 


Lathes, Planers, Shapers, Drill Presses, Emery Crinders, Milling Machines, Bolts, Screws, 
Washers, Belting, Packing, Waste, Twist Drilis, Taps, Reamers, 
Cold Rolled Shafting, Hangers, Files. 


SEND FoR ILLUSTRATED Pricer List oF METAL-WORKERS’ TOOLS, ALSO W0OD-WORKERS’- 


TALLMAN & McFADDEN, 1025 MARKET STREET, PHILADELPHIA. 


Hydrostatic Machinery 
PRESSES, 
PUMPS, 
PUNCHES, 


Accumulators, 














, Lubricate Your Enpine 


CYLINDERS 


perfectly, gain power and | 
mj save oil by using our | 
Patent Automatic Sight 
‘Feed Lubricators, show: | 
ing oil as it enters, drop 
by drop. 

THE SEIBERT 


Aut 


Qa 


‘ JACKS, 
Cylinder Oil Cup Co. TAL VES, 
BOSTON, MASs. FITTINGS, 


H. A. ROCERS, 
Agent for New York, 
19 John Street, 
New YorK. 


RICTION 


J. WENDELL COLE, M. E. 


Manager of ooivae Mars 
Southern Lake reasons and the 


Northw 
DETROIT EMERY. WHEEL co. 


Address, Box 84, Columbus, O., or 
P. O. Box 152 Chicago. 
Hart’s Corundum-Emery Wheels. 


NEW HAVEN MANUF’G CO., 


New Haven, Conn. 


Lathes, 
Planers, 
Shapers, 





game Vault Klevators, &c.,&c 


WATSON & STILLMAN, 468 Grand St., N.Y, 


CLUTCH PULLEYS AND 
CUT-OFF COUPLINGS. 


JAS. HUNTER & SON, 
North Adams, Mass. 


Almond Drill Chuck 


Sold at all Machinists’ 
fi Supply stores. 


T. R. ALMOND, 


83 & 85 Washington &t., 
Brooklyn, N. Y. 



























ECONOMICAL STEAM BOILERS 


SPECIALTY. 
Pond Engineering Co. "x0" 


EMERY-WHEEL TOOL CRINDER. 


Four Sizes, SPRINGFIELD 
GLUE & EMERY 
WHEEL C0., 


* pringfleld, Mass 


SEND FOR 
PRICES, 














Guaranteed 
Satisf*ctory 








Slotters : 
0 ’ 2 
Illustrat- 3 

x: 2 

Fic Circular. = 

. ei = 

Pat. Sept ® 

25, 1883 3 

= 


“THE ()NLY PERFECT” 
BUFFALO 


Water runs on wheel and 










FOR 
MARINE 
WORK. 


BOILER 
SHELL 
DRILLING 
MACHINE. 


SEND FOR CUT AND DESCRIPTION, 


THOS. H. DALLETT & CO., 


600 N. 13th St., PHILADELPHIA, PA. 


The Lightest, Strongest, 
Most Durable, Easiest 
» Working, and in every way 
THE BEST 


Portable Forge Made, 
=> Buffalo Forge Co., 


BUFFALO, N. ¥. 





AMERIO OAIN seinen 





* Westcott Chack Co., 
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The Original Unvulcanized Packing 
CALLED THE STANDARD=ai Sttsrcsangarsat™!*" 


Accept no pac king as JE NKINS PACKING unless stampe d 
with our “Trade Mark.’ 


KINS 2@c 


ANDARD: sy ) 
ee TRADE MARK a 4 | q 


o 


i} 71 JOHN STREET, 


zs 
105 MILK STREET, ‘ROSTON 
(2 pl FOU pits ST., PHII 
BORN STREET, CHIC AG 





FORMERLY ONEIDA STEAM ENGINE Qnejda, N. V. 
AND FOUNDRY 60., 


Manntacturers t7yjA TH EB 420 DRILI 4 


CHUCKS : caPACIIY. OF Ee 


Dritt Cuucks 0 to 2in. 
SEND 


or (JATALOGUE, *™ 


William Barker & Co. 


Manufacturers of 
IRON AND BRASS, 
—WORKING— 


MACHINERY 


140 & 142 E. Sixth Street, 
N'rCulvert, Cincinnati, 0- 


0 to 43 in, 





WESTCOTT’S PATENT. 











ESTABLISHED 1851. 


The Horton Lathe Chuck. 


Send for circulars and 
J prices. 





Pareus. 


in 
is | corrinateicutonD syRACUSE.N.Y 3 


cfrliti titi titel bubba 
MACHINISTS’ SCALES 


Patent End Graduation. 
We invite comparison for accuracy with all others. | 

Every €cale Guaranteed. Send for List. 
COFFIN & LEIGHTON, SYRACUSE, N. Y 
utting-off Machine, $4.00 
an ee cheut to 2 in. $8.00 
SENT ON TRIAL. 








THE E. HORTON A SON CO. 


Canal St., Windsor Locks, Conn.,U.S. A. 











MACHINERY FOR THE 





LINK-BELT MACHINERY CO. 
49 Dey St _N ¥. s — MINNEAPOLIS 
Burr & Dodge. 125 N. 5th St.. Phila. 


er SS a 
Eg & Shafting, Pulleys, Hangers, Gears. 

= $38 LINK-BELTING & SPROCKET WHEELS 
ge 

s 


TERLING ELLIOTT, Newton, Mass. 














“CUSHMAN” CHUCKS 





















0 QAUHUUUDD Gd URLS 
Are guaranteed to be right in all respects. Ask to | pe : nm | 
see them at your dealers, or write direct to the 3 - | Hi | Nill 
factory. Respectfully, 'o# Nn HARDENED ih 
- =) HN i 
THE CUSHMAN CHUCK CO., — = ie 
bEaSTEEL SQUARES) 
HARTFORD. CONN. 3 5 and other AAA 
0 ’ X% ene BAR : 7 Fine Toois, AAT 
O Manufactured by | | 
H OPER S 70 "'D STANDARD TOOL CO.}| 
Q ATHOL, MASS. 
a) 
a t 7) 
Will not Warp. | -| ay ee Wi 
Will not burn off at the ends. |e 8 ie 
Will give absolutely 70% air space. | & Q & 3B a 
Will give uniform combustion of fuel. s Z, al 
Send for Circular and Price List to | 77) a 
ALEXANDER ‘rRAUD, | 5 ) oO 
EAST FERRY STREET IRON WORES, | CG 
NEWARK, N J. Le 








MINERAL WOOL 


Does not Char, Burn, Crack or Rot when ap- 
plied on Cylinders, Pipes and Boilers to prevent 
loss by radiation. Sample and Circular free. 


U.S. MINERAL WOOL CO., 22 Gorton St, N.Y. 


TO STEAM 
USERS: 














Established in 1874. 


CLEVELAND Taist OAL CO. 


2¢ and 26 West Street, Cleveland, 0. 
101 Chambers Street, New York. 
85 Queen Victoria St., London, Eng. 


HALL’S 
Patent Automatic 
INJECTORS. 


SIMPLE and RELIABLE. 
2 Lbs. to 150 Lbs. Steam. 
OELNERY 20,000 NOW WORKING. 


Hall’s Engineering Co. 
112 John St., . . New York 


Champion Return Steam Trap and Boiler Feeder. 


Kieley’s Patent for returning condensation to boilers from steam heaters 
of all kinds, Drying Cylinders, Evaporating Pans, Brewing Kettles, 
Paper Dryers, etc., whether above or below the boiler. 





OVERFLOW 


| PSET20L6 { [ Haus 


yy «| CPATENT 








EUREKA PRESSURE REGULATOR, 
for reducing the pressure on all kinds of Heating Apparatus, 
Cylinders, Brewing Kettles, etc, 


Drying 


——-SEND FOR CIRCULARS OF STEAM SPECIALTIES-—— 





‘TIMOTHY KIEWEY, 


Eureka Pressure 





Regulator. 


Nos. 7, 9 and I! West i3th Street, = - New York. Champion Return Steam Trap, 
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Morse Twist Drill and ‘Machine Company, New Bedford, Mass, 
Morse Patent Straight-Lip Increase Twist Drills, 


Manufacturers of 





SOLID AND SHELL REAMERS, BEACH’S PATENT SELF-CENTERING CHUCK, BIT STOCK DRILLS. 
DRILL GRINDING MACHINES, MILLING CUTTERS AND SPECIAL TOOLS TO ORDER. 


STEEL BALLS 


FOR ANTI-FRICTION BEARINGS, 
OF BEST CAST STEEL. 
FARDENED, GROUND & BURNISHED, 
8-16" to 8” Diameter. 

Samples and Prices on application. 
SIMONDS ROLLINC-MACHINE CO., 
FITCHBURG, MASS. 


BEVEL GEARS, 


Cut Theoretically Correct, 
For particulars and estimates apply to 


BREHMER BROS. 
: Machinists, 
440 N. 12th St., Philadelphia, Pa. 


ACHINER | 
For Reducing and Printing Wire, 


Especially Amgiet to pointing wire rods apo 
wire for drawing. 












SMOOTH 
INSIDE & our. 





















4 WN 





For Machines or information, address the 
manufacturer. 


* ~ oy Millin: Par Pewee 
s. W. GOODYEaR Wat-rbury, Ct. & MOORE, 111 LIBERTY STREET, NEW YORK. 





Worcester, Mass. 


W. C. YOUNG & C Sg Manufacturers of 
Engine Lathes, Hand Lathes, 


FOOT POWER LATHES, SLIDE RESTS, Etc. 
——— rE 


FRICTION CLUTCH PULLEYS, 
HOISTING ENGINES, 
ELEVATORS, 
STEAM AND 








— 








a PRESS, &8. Cireular size, @8. 
E PRINT taper sett acdc BELT POWER. 
V4 stamps for Catalozue of Presses, 5 
a CARDS RUIBEY 2 00. Marlton Coan. D. FRISBIE & C0., 112 Liberty St., N. Y, 











PATENT 


PLANER aid SURFACE GAUGE, 


An accurately graduated gauge 
by which planerand other tools 
can be quickly set at any height 
from the table or the work. Is 
also a convenient surface gauge. 
$3.75 each. 


- ARTHUR B. PHILLIPS, Manufacturer, 


WHITMAN, MASS, 


UNIVERSAL RADIAL 


RADIAL DRILLING MACHINE 


= THREE DESIGNS. SIX SIZES! 
EMBODY ALL DESIRABLE FEATURES 


Bi ate "0 & UPWARD 
woFS UNIVERSAL RADIAL DRILL CO 


» - Sueallines 


FOR HAND AND POWER. 
6’, 8” and 10” Stroke. 


Adapted to All Classes of Work 
to their Capacity. 


THE BEST BOILER 

FEEDER KNOWN. 
Not liable to get out of | 
order. Will lift water 25 
feet. Always. delivers 
water hot to the boiler. 
fF Will start when it is hot. | 
Will teed water through 
a heater. Manufactured 
> Y and for sale by. | 

JAMES JENKS & CO. 

Detroit, Mich. 


DRILLS § 


A SPECIALTY. 
ALL SIZES 


—- WITH — 


| Patent Quick Return 


c 
yFEED 















Randolph St. 





| 











For Catalogues 
and Prices, 
address, 


Th BICKFORD 


DRILL CO. 


-\Cor.Front & Pike Sts 
CINCINNATI, O. 


Circulars Furnishe 


nal, 


BOYNTON & PLUMMER, 


WORCESTER, MASS. 











HODCE’S 


Di\ Universal Angle rin || | 





PATENTED. 


Combining an ehow and 
un.on, and can _ be set 
at any angle at which it is 
desired to run the pipe. 







Graphite Pain 


FOR BOILER FRONTS. 
Manufacturers & Wholeenie Agents, | 


SOLLSTONE MACHINE C0., 45 Water St., FITCHBURG, Mass. | | TW coats will last two years. Send for circula 


L. W. Pond Machine Go. 


Manufacturers of and dealers in 


lon Working Machinery, 












Joseph Dixon Crucible Co. 


JERSEY CITY, N. J. 





IMPROVED —— DET OROP PRESS 
——— PECKS Pa one eee 


OF IRON 


140 Union St., OR STEEL 


WORCESTER, 
MASS. 


& UROP FORGINGS 


BEECHER & PECK, NEW HAVEN CONN. 








No, 3 PIPE-THREADING 
MACHINE, Cuts and 


THE EATON, COLE & BURNHAM CO. 












threads pipe, | in. to 6in. 3. 
ee ee ae wee 82 & 84 iwioak Street, New York, 
Sue MANUFACTURERS OF 
~-—2 2 
se=|PIPE CUTTING and THREADING MACHINES 
522 OPERATED BY HAND OR POWER. 
o.4 
a5 8 FITTI N GS VALVES, PIPE, 
Soc 
aa5 ) PIPE TOOLS, 
=o" AND ALL STYLES OF IRON AND BRASS GOODS FOR 
periphery of ex STEAM, WATER AND GAS. 
st rain on spindle: z Factory, Bridgeport, Conn, 





MAUS IN IS ST 


13 


D, SAUNDERS’ SOM, 


Manufacturers of 


Pipe Cutting & Threading Machines 


For Pipe, Mill and Steam Fitters’ Use. 


TAPPING MACHINES, 


For Steam Fitting, also 


Steam and Gas Fitters’ Hand Tools. 


YONKERS, N. Y. 


semrow CATALOGUE OF SY°00LS CHALLENGE OPEN TOP PIPE VISE. 


and Supplies sent free to any address on receipt of Ten Cents 


SHAS. A STRELINGER & GO Se* Detri, Mich 


y Ave., 


j 
| 


| 






SEND FOR CIRCULAR. 





Pronounced by practical men, after 
using, to be the best ever invented. 


Sold Dy all Jobbersin New York, 
ys Chicago, Philadelphia, 
> St. Louis, Pittsburgh, Canada, 


Send for Catalo 












yyue “A,” 


SELGER & ELGER, 


49 BROADWAY, 









NEW YORK. 
CF © xsnstactore of WALKER’S TOOL HOLDER. 
For holding drills and reamers for 
My Wathinits tots lathe work. Prevents breaking or slip 
ping. Can also be used for drilling and 





reaming holes by hand, and for reaming 
holes under drill presses,ete. 
Made with double 
when required. 


WORCESTER, MASS. 
THE 


New Howe Mie, Co, 


BRIDGEPORT, CONN. 
Mfrs. of Sewing Machines 
Light and Medium Weight 


Graylron Castings 


OF ALL 





handle, 


WALKER MFC. co., 
CLEVELAND, OHIO. 


ss ‘Genet 
es 





ihe 


DESCRIPTIONS 
TO ORDER ; ALSO, 
TOOL MAKING, JAPANNING 
— AND — 
PLATING. 





Cor respondence | Solicited, 


STEEL 
CASTINGS 





From 1-4 TO 15,000 lbs. WEIGHT. 
{rue to Pattern, sound, solid, free from blow-holes and of un 
equaled stre neth. 
Stronger and more durable than i iron forgings in any position or 
for any service whatever 
40,000 CRANK SHAFTS and 30, 000 GEAR WHEELS of this steel 
now running prove this. 
Cross-Heads, Rockers, Fiston. Heads, etc , for Locomotives. 
EEL CASTINGS of eve ry description. 
Send for Circulars and dane to 


CHESTER STEEL CASTINGS CO., 


Works, Chester, Pa. Office, 407 Library St., Philadelphia, Pa 












































J 7 Popes \ a U iu 
STOW MANFG. CO., Binghamton, N. Y. ar 
aishutatubitabuivtatibs sdulutstatatatal status 
FLEXIBLE SHAFTS, L 
TAPPING and ie e 5. STARRETT, 
REAMING MACHINES, | ogo 
' EASFINE TOOLS 
Portable Drills, ATHOL, MASS. 
ALSO FLEXIBLE SEND FOR FULL LIST. 
a ape - fiat Lil | ul mabe bint buiuhubelsbubobobubuslute dul uluaulaltlay 





For 





Troning Carriages 
and Wagons; Boring for 








nis. aw or sei The Armstrong Mfg. Co. 
EAGLE &€ Water, GAS AND STEAM Fitters’ Tools. 
ANVIL B vite uf 


“33 WORKS, 


Trenton, N. J. 


The Fisher Double Screw Leg 
Vise.—Warranted stronger grip 
than any other Vise. Always 
parallel and cannot be broken. 


Send for Circulars. 


The Eagle 
Anvil. — Best 
Cast Steel 
Face & Steel 
Horn. Better 
than any Eng- 
jish anvil. 
Full war- 
ranted and 
lower price. 





STOCKS AND DIES FOR PIPE,BOLTS AND BRASS 
PIPE WRENCHES, PIPE VISES, ETC. 








-—— SEND FOR CATALOGUE. —— 


—_— SWEET’S 
mm Measuring Machine. 





—__8s 


The only micrometer 
that will not lose its 
accuracy by wear 

Satisfaction Guaranteed. 

SYRACUSE 
TWIST DRILL CO. 
Syracuse, N. Y. 


8. ASHTON HAND MFG. CO., 


Toughkenamon, Chester Co., Pa. 


MAKERS OF FIRST-CLASS 


«. ENGINE LATHES 


Are now in position to put on the market. 


14” ENGINE LATHES OF NEW DESIGN, 











‘Vou Cannot Know’ 


ae money Ae using the 
: AMERICAN UNION 








a q y s 
fing Many Live Job sis guaranteed to be equal in material, design and 
in Fitters’ Supplies keep weramanship to the best ever offerec 
| +: + - Mm these Unions in stock ; many 





somes USE THE "AZ CLO/2 


| furnish them when ordered ; however, 


have not yet waked up to them. We you happe n 
to deal with one of the latter sort, please write 
direct to us for Circular of the “ American 
Union.” 

PANCOA ST « 


hile 


WON 


FOR STEAM PUMPS 
Address, MASON REGULATOR CO. 





| MAULE, 


PHILADELPHIA, 22 Central Street, Boston, Mass, 





WILLIAM SELLERS & CO. JNGORPORATED 


IMPROVED MACHINE TOOLS ror working IRON AND STEEL 


STEAM HAMMERS, PUNCHES and SHEARS, LATHES, PLANERS, 
BENDING BOLLS, BORING and TURNING MILLS, 
DRILL and TOOL GRINDERS, Ete., Ete. 


SHAPTING, PULLEYS, HANGERS, COUPLINGS, Ete, 


Improved Injectors for Feeding Boilers. 


PAMPHLETS, PHOTOTYPES AND PRICES FURNISHED ON APPLICATION TO 


OFFICE AND WORKS, PHILADELPHIA, PENN. 


THE LANGY ALLSTATTES Co, 


Double, Single, Angle- 
Bar, Gang, Horizontal, 
Twin, Boiler, Spacing 
Gate, Multiple, Belt and 
Steam-Driven 


Punches and Shears, 


Over 300 Sizes. 
ALSO, 


Power Cushioned Hammer. 








Hamilton, 


OHIO. 


Send for new Catalogue. 


BORINC BAR FoR LATHE. 
BUILT ANY SIZE REQUIRED. °. 


Has Hardened Steel Centers, Constant Feed of Cut Gears, Steel Feed 
Screw and Nut, Accurately Ground, First-class Lathe Tool. 


FY mDRiCKk. & A YDR, 


PHILADELPHITA, PA. 














THE 


Slate Sensitive Del 


Adapted to rapid work with small 
drills. Its extreme sensitiveness 

revents clogging and breakage of 

rills, Has a switching table with 
attachment for center drilling. In- 
stantly adjustable to different 
lengths of work. Over 200 already 
in use. Send for circular. 


DWIGHT SLATE, 


FOR 
SUBSTANTIAL, WELL 
LOW PRICED 


20 INCH DRILLS, 


With latest improvements, Lever 
a or Wheel feed, address 


Sibley & Ware, 


SOUTH BEND - INDIANA. 


Sh. ere A OS 


Obtained at moderate fees, Thorough work guaranteed. | 


MADE, 




















Good references. Send for pamphlet. Save time and ex 
wie by writing direct to 
HARTFORD, - - CONN. | kt. G. Du BOIS, Patent Atty., 916 F St., Washington, D. C. 
For fale 
: i uit | ] m at 
PR Aa yak od then 
fi |W Ww Serer tor 
“> BUFFALO!D Fachory 
UGHURCHIBIRDS — 







A Aller. New York; S.C. Nightingale & Childs, Boston; Henry 1 
Snell. Philadelphia; Thos. J. Bell & Co., Cincinnati; Shaw. Ken- 
dall & Co.. Toledo: Geo, Worthington & Co, Cleveland; N.O Nel 


son Mfg. Co, St Louis and Kansas City, Mo ; Goulds & Axetir, 
Chicago; Kennedy & Pierce Machinery Co. Denver, Col. ; Sheritt 
& Ashworth, Pittsburgh Pa; Jos. Baur, Manistee, ich ; o08 
lenks & Co. Detroit Mich ; Wickes Bros, East Saginaw, Accif 
Leitelt. Grand Rapids: E F Osborne & Co.. St. Paul, Minn ; 


Kruse & Barker, Milwaukee, Wis. Joshun Hendy Machine W orks, 
San Francisco; Flynn & Emrich &a'timore. Md.; Forbes Liddell 
& Co. Montgomery. Ala ; Bril y & Lebby, Charleston. 8. C.; OE 
Goodwin, Norfolk, Va.; Cclumbus Supply Co., Columbus, Ov 


FOR SALE. 


3-20 Inch Lever Feed Drills. 
2-24 Inch Wheel Feed Drills. 


1-24 Inch 2nd Hand Wheel Feed 
Drills. 


Above Drills are ready for immediate 


ACHINE WORKS. 


Waterford, N. Y 


Manuf’r’s of 


Fox, Turret 
Speed Lathes 


AND 











ri gt) Brass 





Finishers delivery and following Boring and 
TOOLS, Turning Mills for quick delivery: 
1-4 Foot Single Head Column. 
COILS & BENDS . 


1-5 Foot Single or Double Head. 


wae * 1-8 Foot Single or Double Head. 
BRASS and H. BICKFORD, 
COPPER Cincinnati, Ohio. 





, 


IRON BuEVELS 
ALL STYLES. Se neesoaseeneneecnan 





sini A a - 
THE . , , 
NATIONAL f SEND FOR PRICES. 





Pipe Bending Co. 
NEW HAVEN, CONN. 
OSGOOD DREDGE 00., Arzany, N. Y. 


RALPH R. OSGOOD, Pres. JAMES H. BLESSING, Vice-Prea, 
JOHN K. HOWE, Secretary and Treasurer. 


MANUFACTURERS OF 
Dredges, Excavators, Ditching Machines, Derricks, Etc. 
oS ~ 


Manufactured by 
Cc. F. RICHARDSON, Athol, Mass. 


J.A.FAY&C 


BUILDERS OF IMPROVED 


WOOD-WORKING MACHINERY 


races nearly 400 Machines for 


PLANING & MATCHING 


Surfacing, Moulding, Tenoning, 
atortiaing, Boring, and Shaping, 
ete. 





CINCINNATI, 
w OHIO, U.S.A. 


Variety and Universal 


WOOD WORKERS. 


Band, Scroll and Circular Saws. 
Resawing Machines, Spoke and 


AMERICAN MACHINIST 








= Wheel Machinery, Shafting, Pul- 
leys, etc. 
standard of excellence. 
t. 


W. H. DOANE, Pres’ 





All of the highest | 


D. L. LYON, Seo’y 
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Automatic Cut-off Engine 
Self-Contained, Sensitive Governor. 
Balanced Valve. High Speeds. 
Stationary Oilers. Best Economy. 










Gold Medal Cincinnati Exposition, 1884. 


DB THe JOWN T. NOYE MFG. CO.. 


BUFFALO, N. Y. 



































UPRIGHT ‘MME Barnes’ Pat, Upright Drills 
Bege HAMMER, serach ak 
238 E 20-inch Swing, with both 
$45 23-2 Worm and Lever Feed 
Mar Bees = 
Ge AS osc % 
eonan So" 
Seite EE es 
Sunwo o 
Cane ° oes 
bee LO + ® 
ees 2 Se Se xa 
peo 4 OR) 
& . as iW rae ea 
ROMS . Fors —_—— > Se 
m= 5-5) BEot Ss oi 
S78 PB a8 Barnes’ Pat Engine Lathe 
SE oOF wo So 2 15-inch swing, 6-foot or 8-foot Bed. 
bi) 2s oe 4 4 These machines are made a specialty 
| 1. 2S2 bi Botr in our factory , they have advantages 
z ong@ 2 tos £ @® notfound in other machines in this 
33 go =) pl line. Itwill pay parties desiring to 
sHee raps? Wi purchase, or know more about this 
2 a2 re | p- oie lass of machines, to ee.d for full 
4 aces © Sa description and prices. 
Sam Q PEt. W. F. & JOHN BARNES CO. 
ga, 28 °o BES 1995 MainSt., Rockford, Ill. 
2 he bs Ro g 
nat Ww Egoe SHH 
So ' ; Po 
B2588 Bs, PEE o Ss _ Brandon's Piston Ring Packing 
5 Bow q eS 5 = Perfectly balanced against un’ 
maoss q chs 3 due pressure in all directions. 
© ore < Sia Preserves bothcylinderand rings. 
ag aS 9 Fee, Allows no waste by either fric- 
art: S90 8 S25 tion or leakage. Call and see 
Ark Ba. working model, expressly made 





“A 





| 


to demonstrate advantages 
claimed. For packing or shop 
rights, address 

JAMES BRANDON, 
390 Eleventh Ave., New York. 


"ENGINE LATHES 


. 16 New Designs. First-class Workmanship. 


THE MULLER MACHINE TOOL CO., 
Evans and Eighth Streets, CINCINNATI, O. 


ME MACHINERY (0,, 


CLEVELAND, OHIO, 


Manufacturers of 


46 ACME + hd 


“poubie, Altomatic Boltcutters, 


Double 
cutting from 3-8 in. to 6 in. diameter, 
Also SEPARATE HEADS AND DIES. 
Send for Catalogue and Discounts. 


Agents, Manning, Maxwell & Moore, NewYork. =| 


sr aca reno AE oO 
Planer Vises, D9 Sizes. 
SPECIAL MACHINERY DESIGNED AND BUILT, 
The Gilkerson Machine Works, 
Write us. HOMER, N. Y. 















PAT. DEC. 5, 1882 
PAT. DEC, 4, 1883. 
PAT. AUG. 25, 1885. 


— 








ROPER’sS PRACTICAL 


Handy-hooks lor Eneineers and Firemen, 








Engineers’ Handy-Book.... ................... $3.50 | s 8 

Use and Abuse of the Steam Boiler............. 2.00 McKinley Patent Air En ine 
Hand-book of Modern Steam Fire Engines ... 8.50 i toa s 
Young Engineer’s Own Book...... ... 53-0 1 

Care and Management of the Steam Boiler.... 2.00 \W, The Best and Cheapest 
Hand-book of Land and Marine Engines........ 3.50 \ on the Market. 
Catechism of High-pressure Steam Engines.... 2.00 Rises ee 
Hand-hook of the Locomotive a No Steam. No Water. 
Questions and Answers for Engineers.......... 3.00 Absolute Safety. No En- 


Instructions and Suggestions for Engineers gineer. No pumps. No 


AES Es it RR RRR, 00 Gauges. he ae - 
These books embrace all branches of Steam En- ene 7 
gineering — Stationary, Locomotive, Fire, and : 1 ae 
Marine. Any Engineer who wishes to be well NO EXTRA INSURANCE, 


informed in all the duties of his calling should pro- 
vide himself with a full set. They are the only books 
of the kind ever published in this country. 

Any of the above will be sent to any part of the 
United States or Canada on receipt of price. 

Send money in Registered Letter, P. O. Order, or 


Postal Note. 
CINCINNATI, 0. 


EDWARD MEEKS, Publisher, 1012 Walnut St., Phila., Pa. 
Ratzonstein's elf-Acting Metal Packing 
Tum Th 


Can be used for any 
purpose where power is 
required. 

Cheap Fuel. Cheap 

First Cost. 


McKinley Engine Co. 


17 Broadway, 











{ 
K0 p | N Gi Gj AS For Piston Rods, Valve 4 
| Stems, etc., o ; 
\ 
i i bj | 
i 1 


| A " i i 
Ngee. |!) 
1 to 60 H. P. 









Steam En- 


| gines, Pumps, etc., adopted 


| and in use by leading en- 
' gine builders, mills, iron 
| works and steamship com- 
g | panies all over the world. 


Also flexible tubular metal 
packing for slip joints on 
steam pipes, and for hy- 
draulic pressure. 


L. Eatzenstein & Co., 


357 West Street. N. Y. 


MACHINERY. 





2 sizes, 
















Thousands 
in use in Eu- 


: rope, and 36 

engines run- BARGAIN LIST. 
ing in New 

York City. 


Two 16” swing, 6’ bed, Engine Lathes (Porter), new. 
- eS — en “ n (Wright), ** 
One Pond Planer, 22''x22’'x5' second hand. 
Gray & Woods Dimension Planer, 22’ 
long, second hand 
Two 65 H. P Stationary Boilers, second hand, 
ime “ * ‘ re 


Korting | Gas 
Engine Co. , 1a. 


wide, 14 
Satisfac- 
tion guar- 


> > . . * 50 Portable si $6 
anteed, 60 BarelaySt. “ Center Crank Engine, new. 
NEW York. 25 bed ” ” 4 
i 20 ei 
Aa ‘5 OU vs 6 0“ “ 
Pie le 20 Coil Boiler. suitable for a yacht. 
ree 12 6“ ~=6Vertical Engine, new. 
* 30 Portable ” ae 

Hand Planer, 18x18"x24 second hand. 


S.L. HOLT & CO., 
67 SUDBURY STREET, BOSTON, MASS. 
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NEW TANGIE BUCKEYE AUTOMATIC cuT- OFF ENGINES. 


In Use, Over 1,000. 25 to 1,000 H. P. 

These Engines are the combined result of long ex- 
perience withautomatic cut-off regulation, and most 
Careful revisionof alldetails They are designed and 
a constructed for heavy and continuous duty at medium < 
or highrotative spe eds. Highest attainable Ec onomy 
E in Steam Consumption and superior regulation guar- ManuracTunens wi 

Ee anteed. Self-contained Automatic Cut-off Engines \M RS ED 
= 12 to 100H. P. for driving Dynamo Machines @ specialty, 

Illustrated Circulars, with various data as to practical STEAM ENGINES 















== Steam Engine construction and performance, free by ~ «1. 
aa mail. Address, BUCKEYE ENGINE CO., Salem, Ohio. Ui VaRIE 
r Sizes Varying From = 
y § N. W. ROBINSON, cor. Clinton & Jackson Sts., Ch Il, . 
SALES GENTS : V. L, SIMPSON, 70 Astor House, \, Y, {ROBINSON & CARY, St Paul, Minn, ™ 80 to 2000 Horse Power 
KENSINCTON ENCINE WORKS, LIMITED, PHILADELPHIA, Horizontal or Vertical 


Sole Licensees and Manufacturers for New Jersey (South ot Trenton), Eastern Pennsylvania, Delaware, Maryland and Virginia, | Direct Acting or Beam 


OTTO GAS ENGINE AGENCY. NEW YORK “a= 


A. C. MANNING & CO., — Omplete 
47 DEY STREET, Motive Power 


REMOVES on May lst, to 1B VESEY ST. ad 
BLESS RENEWABLE-SEAT GLOBE, STRAIGHTWAY and CHECK Valet | 


The renewable Seats and Disks are cast from the best 
Phosphor Bronze Metal, which has Jasting qualities 
double that of the best Steam Metal commonly used in 
first-class valves. The Seats are simply screwe dto place 
by the use of a special wrench furnished with each valve. 

These valves are equally applicable to steam, water, 
or other fluid pressure. 

a We also manufacture Blessing’s Albany Steam Traps, 

Water Circulator and Purifier; and Pump Governor. 


SEND FOR CIRCULAR. 


PALBANY STEAM TRAP CO., Albany, N.Y. 


ung Trang Mach | 


+ FOSSIL + MEAL + PIPE AND BOILER COVERING.. 


Light as Hair Felt. Absolutely Fireproof. Easily 
applied. C an be used over and over again. Thic kness 
of 5g” to 34'’; equal to other coverings at 2’ to 234”. 


Beware of Imitations. Sold in Bags of 110 lbs. each. 


Acknowledged by leading authorities to be the best 
non-conducting-material in the market 


FOSSIL MEAL CO., 48 Cedar St., New York. 
Send for Circular. Mention this Paper, 















Hei 5 + PALI 


i sean «f 





















~ ENGINES, 
hidh Pr essure. 
‘ond Sin Chan ‘On \Poung 
ea BOILERS. 
tM Maes, OCO'ABARNARD 
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—_— “AGENT: 


id 


































0 RTE R H AM | LT 0 | PATENT UNIVERSAL SCBEW-CUTTING, CENTER, DEPTE 
- ANGLE AND 
J. WYKE & CO. TWIST DRILL GAUGE. 
ENCINE Fine Machinists’ fools, B, BOSTON. MASS. Send for Circular. 
i | 
FOR HEAVY WORK AND LARCE POWERS. VOLNEY W. MASON & CO., 
EXTRA HEAVY DESICN. Friction Pulleys, Clutches and Elevators, 
eae PROVIDENCE, R. I. nO” ogee eee 





WILLIAM TOD & CO., : STATIONARY BOILERS, 


rouncsrown one To Buyers of Engine Lathes | 5" veers 


ON AND BRASS cast’ 


ve £ SKINKE ENGINE CO. We are now making fromentirely new yew YORK OF Ficy 


designs, extra heavy 19" and 21” Engine Room 6, 

















J Y ; Lathes (the most popular nee) aot which | (OAL AVO/RON EXCHANGE sd — - - — See se 
; I, we are making a specialty,and manu- 9 eee cnsaees SS 
ee ERIE, PA. i f facturing in lots of not less than 100 at| ©8-CoRTLANDT &CHuRcH Sr. —_ — lng ae = 





a time, 

We make no charge for extras, Ever) 
lathe is furnished with hollow spindle, 
the 19" with 14" hole, and 21’ with 17%’ 
hole. Every lathe has substantial com- 
pound rest,heavy tool post (bar steel), rest 
to turn full swing, following rest with 
adjustable jaws to take any size from 

down, with extra tool for shatting. 


ENGINES and BOILERS "hull set of gears to cut from 2 to 18 


BUILDER OF 
Send for Catalogue and Prices. threads including 114 pipe thread. 
Automatic stop on carriage. Separate screw 


and rod feed, and the most substantial ! HA Alba i, f mn) - CO R L | SS E NG [ N E S, 
and easily managed taper attachment ty AIR eH im 
made, Cones and gears of large diam- . . uN UME APU | ha AIR COMPRESSORS 
eter and wide belt, Studs, screws and 
jsmallgearsare steclorgunme tal. Webbed AND BOILERS. 
live heads, heavy tail stocks, No worm STEARNS MFG. 0 uP Y, 


ior worm gears, no weak reverse plate. 


Pen ‘ect lubrication for all running parts, BRIiB, PA. 


including carriage. 


the Machine ‘Tool Business of cheprccet garam cay arc: |agnes fom 18 to 400 forse Power. TRON PLANERS 


“JOHN McLAREN, 


HOBOKEN, N. J. 














Friction counter-shaft, the most paar or the user. Send for Catalogues. 
lble made. Our prices are reasonable FOR IMMEDIATE DELIVERY. 
for cash, and trom which no deviation SAW MILLS and GENERAL MACHINERY. : 
will be made. Our written guarantee - ae 
* ‘ jaccompanics over? lathe, Works at ERIE, PA. 





{ Whitcomb Planer, 22 in, x 22 in. x 6 fl. 


AND TEE WE ARE MAKING 
:' GUARANTEE. A spectauTy oF |} Hendey = 92 in. x22 in. x 6 ft. 
f é OT ac 0 ane We guarantee this lathe to be ognel in A 24-INCH LATHE, : : . 
8 lt ap gh a ty poh tgs agate with sep any |! Whitcomb ‘ 24 in. x 24in. x 6 ft. 
and hold ourselves legally liable for this | LENGTH DESIRED. THIS LATHE IS DESIGNED { Powell rT 6 in x "6 in x 6 ft 


Established at 14 DEY ST., in 1875, ="*™""*** FOR SEVERE SER- 1 Whiteomt ov tn x O71 ' 
; sion é VICE; IT IS T é 

has been Beestee. 2 new and LODGE DAVIS & 60) a F A V Y ie eal elie 1(com a. X ™ X 1 5 

5 . an ae . v> “- 90 in. x 30 in. x 8 ft 

72 WARREN QL, AND en ee DUCED, AND THE wonkwaxsuir ss five | { Gleason “36 neg x 36 2 x8 ft 

62 COLLEGE PLACE, Machine Tools, LAT H F AS SKILL CAN oa eeee 


- 


MAKE IT, 
Near Chambers St. Station of the Sixth eit pe . = EO sexpronemcuian.| HILL, CLARKE & CO. 


Benton New Listofocleforimmediatedelineny, ns INNA, OHIO ¢ 6 gennyy r ‘mmm |36 OLIVER STREET. 
| : " 


NEW YORK, April 6, 1887. (Geo our a vertiscnnent on last page.) Yonkers, N. Y, BOSTON, MASS. 
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THE UNIVERSAL GRINDING MACHINE 
MADE Dy 


Brown & Sharpe Mfg. Co., 


Providence, R.1I., U. SBS. A. 
TESTIMONIALS, 
Wm. B. Bement & Son, Mfrs. of Machine Tools, Steam Hammers, etc., 
Callowhill and 2ist Sts., Philadelphia, Feby. 13, 1885. 
Brown & Sharpe Mfg. Co., Providence, R. I. 
Gentlemen :— Having used one of your smaller Universal Grinding Machines for four years and another of the 
larger size for nearly two years, it gives us pleasure to say that they produce economically and well all the kinds of 
he work for which they are intended and we could not dis- 
Yours truly, 
Wm. B. Bement & Son. 














pense with them. 


Wm. Sellers & Co., Philadelphia. Feby. 7, 1885. 
Brown & Sharpe Mfg. Co., Providence, R.I 

Gentlemen :—Inreply to your inquiry of the 6th inst., we 
have tosay that we have been using your “* Universal Grind- 
ing Machine” almost constantly since June, 188), with 
very satisfactory results. We_hope to add more to our 
plant as business increases, Yours truly, 

Wm, Sellers & Co. 
Pratt & Whitney Co., Mfrs. of Machinists’ Tools, 
Hartford, Conn., U.S. A., Feby. 7, 1885. 
Brown & Sharpe Mfg. Co, 

Gentlemen :—We have had in use since Aug,, 1882, one 
of your Universal Grinding Machines, and since then have 
bought two more. We find them indispensable in our 

shop. It has become with ay well understood, that 
y= there is no way to make a good journal bearing and other 

2 cylindrical surfaces,except by grinding. Such a machine 
must be perfect in its construction to answer the purpose, 
We find that these machines wy we to_all the require- 
~ments. Very truly yours, The Pratt & Whitney Co. 
F. A. Pratt, Pres’t. 


We have just published a Treatise on the Construction 
and Useof Gnivereal Grinding Machines, fully illustrated, 
sent by Mail on receipt of P, O. money order for $1.33, 





Duplex Steam Pumps 


SMR 00K WNkS. MACHINERY 


COPYRIGHT 1883 BY 
THE GORDON & MAXWELL CO 


THE GORDON & MAXWELL 60. 


HAMILTON, OHIO. 


BRANCH HOUSES: 
NEW YORK, 96 Liberty Street. 
PHILADELPHIA, 705 Arch Street, 
CHICAGO, 96 Lake Street. 








TRAV ELERS 


WITH 


Weston's Differential Pulley Blocks 


ANY CAPACITY.— — 


The bridge has longitudinal motion on the tracks, and 
the trolley transverse motion on the bridge, so that the 
load may be picked up at any point between the tracks 
raised to any height, and laid down at any other poin. 





SOLE MAKERS, 


THE YALE & TOWNE MFG. COMPY. 


STAMFORD, CONNECTICUT. 
Now York—Chicago—Philadelphia—Boston. Catalogues on application. 


ENGINE LATHES, SHAPERS & DRILLS, 











PULLEY BLOCK 


TRAVELER. 











26-INCH BAUK GEARE 


AND POWER FEED DBILL. 


eee 





” in. Upright Drill | 
26 rs Back Geared | LODGE, DAVIS a C0. 


CINCINNATI, OHIO. 





r Feed 
Drills. 
Send For Prices, 






It Will Pay You. 
(See special notice of Engine Lathes on page 15.) 


), E GOULD & EBERHARDT 


NEWARK, N. J. 


Eberhardt’s Patent 


AUTOMATIC : 
GEAR CUTTER. 


18 in. 36 in. S0in. 
60 in. Sizes. 











| kK. EE. GARVIN & CoO. 
No. 139, 141, 143 CENTRE STREET, NEW YORK. 
| MANUFACTURERS OF 
MACHINISTS TOOLS.— 
MILLERS — . 
, TAPPING MACHINES 
LATHES, —ACEIEEM, 
GEAR CUTTING 


MILLING. 


DRILLS, 









25 in. 
84 in. 
“Experts pronounced it 
the best.” 








EOuLoarRs 
PFE RaRoy EMARDT 


/ NEWary Mies 
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7. AASEY, $=. 
pe CLEVELAND, OHIO. | se: 
Machine Tools =e é 
FOR | Q == 
On SS ih 
WORK, ae 
‘: Tareas ¢ 
Catalogue. 3 
a 
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THE PRATT & WHITNEY Co., 


HARTFORD, CONN. 
MANUFACTURE 


DROP HAMMERS, 


PUNCHING AND TRIMMING PRESSES, 
—POWER SHEARS .— 


Die-Sinking Machines. Hand Bolt Heading, Power Screw 
and Bolt Blank Heading Machines. 


WW RETRACTILE JIB CRANES, 
MN Roll Grooving Machines for Flour Mill Use. 
PRICE LIST AND DISCOUNT SHEET SENT UPON APPLICATION. 


_ The Billings & Spencer Co., Hartford, Ct. 


MANUFACTURERS OF 


DROP FORGINGS IN COPPER, IRON OR STEEL. 


Pure Copper Commutator Bars for Electric Motors or 
Generators, Sieel Commutator Rings and Nuts, 














| 





Steel Wrenches and Eye Bolts, 
























New Designs, Quick Deliverv. Great Varietv. 


FOND MACHINE T00L C0, 





E.NGINE LATHES 
FROM 16 to 48 IN. SWING. 
on application. 
Lowell, Mass., U. S. A. 


GEO. W. FIFIELD, 


Cuts, Photographs and Prices furnished 











GEAR WHEELS & GEAR CUTTING 


nd for Catalogue D. 
GEORGE B. GRANT; 
666 Beverly Street, Boston. 


KEY SEATING MACHINES 


AND 


20 in. Drills a specialty. 


Our 20 in. Drill is a heavy sub- 
stantial tool, made for service, has 
steel shafts and spindle. Gears and 
tacks cut from the solid and have 
all modern improvements, are made 
by special machinery, and sold very - ms MS “ ay 

Ava 


“ates, 2: Py & A GRAY 


Our Key Seating Machine 
Planers 34:33). 00. 


will save enough in 60 days’ use to pay 
SYCAMORE & WEBSTERSts., Cincinnati,O 


J. M. ALLEN, Presiwenr. 
W. B. FRANKLIN, Vice-Presipent. 





J. B. Preror, SEORETARY. 





For New Reduced 
PRICE LIST, Write 


THE 








17 in. 
20in. 





first cost; no shop can afford to do 
without one. We have now ready for 
prompt shipment, both Key Seat Ma- 
chines and 20 in. Drills. Send for 
Photo. and Catalogue. 


W, P. DAVIS, North Bloomfield, N. Y. 


THE BUFFALO STEEL FOUNDRY, ®WF?t? 


PRATT. & LETCHWORTH 
Proprietors. 











ORDERS AND CORRESPONDENCE | 
SOLICITED 


PUNCHING PRESSES, DIES, 


And other Tools for the Manufacture of all kinds of 


SHEET METAL GOODS, °“°*rc“*“°* DROP HAMMERS. 


—ETC. 


STILES & PARKER PRESS CO. 


MIDDLETOWN, CONN. 
Branch Office and Factory 208, 205, and 207 CENTRE STREET, NEW YORE. 


Ties 














iJ.M.CARPENTER Beet 
PAWTUCKET.R.I. eee oe 


PEDUDORO ODER 














